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FOREWORD

This report was prepared for the Air Force Office of Scientific Research,
United States Air Force by the United Technologies Corporation Research Center,
East Hartford, Connecticut, under Contract F49620-78-C-0064, Project Task No.
2307/A4 61102 F. The performance period covered by this report was from 1 June
1978 to 31 January 1981. The project monitors were Dr. D. C. Samaras and Dr. James
Wilson.
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INTRODUCTION

Experimental research has been conduIcted to determine the influence of a free-stream
turbulence on zero pressure gradient, fully turbulent boundary layer flow. Convective heat
transfer coefficients, boundary layer mean velocity and temperature profile data and wall
static pressure distribution data were obtained for five flow conditions of constant free-
stream velocity and free-stream turbulence intensities ranging from approximately IC to 77.
Free-stream multi-component turbulence intensity, longitudinal integral scale, and
spectral distributions were obtained for the various turbulence levels. A comprehensive
report containing a description of the experimental equipment, a presentation of the
reduced data and an analysis of the results is available in Ref. 1. In Ref. 1 it has
been shown that the test results with '/% free-stream turbulence are in excellent
agreement with classic two-dimensional, low free-stream turbulence, turbulent boundary
layer correlations, thus establishing the absolute accuracy of the experiment. The
data obtained for the test cases with higher free-stream turbulence indicate that the
turbulence has a significant effect on turbulent boundary layer skin friction and heat
transfer. It has also been shown in Ref. 1 that these effects are a function of the
free-stream turbulence intensity, the turbulence length scale, and the boundary layer
momentum thickness Reynolds number. Suggested correlations for the influence of free-
stream turbulence on skin friction, heat transfer, and the Reynolds analogy factor are
given.

Mean velocity and temperature profile data for the individual boundary layer
traverses are presented in this report.

2
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DESCRIPTION OF BOUNDARY LAYER DATA REDUCTION SYSTEM

A computer program has been written which reduces, plots, and tabulates the velocity

and temperature boundary layer profile data obtained by the UTRC Boundary Layer Wind

Tunnel Data Acquisition System. Following is a brief description of this reduction

program.

(a) Mean velocities (U) are measured with miniature flattened pitot probes.

These velocities are corrected for probe Reynolds number and wall blockage effects

using the results of Refs. 2, 3, and 4. Except for those measurements extremely

close to the wall (y - < 0.010 in.) the corrections were less than 1% of the measured

velocity. The maximum velocity correction (5%) resulted for the case of the probe

touching the wall.

(b) Friction velocities (UT) for each profile are determined by a least squares

fit of the velocity profile data from 50-<y+-<500 to the "law-of-the wall".

_V I YUr + C (1)

where K = 0.41

C = 5.0

as recommended by Coles (Ref. 5).

Using this value of UT the velocity and temperature data are plotted in universal
coordinates T and vs. = . The velocity profile data

are compared with Eq. (1) and the temperature data with Eq. (2).

t+= Prt(.n ++C+Ps) (2)

where Prt = 0.9

K = 0.41

C =5.0

Ps -- 2.0

(c) The following integral properties are determined B

W) displacement thickness y dy
o Pe Ue

(ii) momentum thickness f( dy
0 PC Ue

(iii) energy-dissipation thickness a~ 0 = -f_ U2  do - i- /dy

(iv) enthalpy thickness &H:fOt (T-Tr)\

I3 " " fill y
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(v) kinematic displacement thickness f (I - ) dy

(vi) kinematic momentum thickness U ( - dy

(vii) Clauser delta =f \- dy

S I(u,-u,,2
(viii) Clauser shape parameter G = k-. j- ) dy

Measurement of velocity profile data very close (y+-<30) to a wall is difficult

because of the extremely large local velocity gradients and the finite probe tip size.
For the velocity profiles measured in this program a flattened impact probe with a probe
tip height of approximately 0.007 in. is employed. This tip height corresponds to
Ay+lO for most of the profiles (depending on the individual profile UT). Because the
true distance from the wall to the effective center of the probe tip is uncertain
(uncertainty of approximately ±0.001 in.) the recommendation of Coles (Ref. 6) has

been followed and the integral thicknesses are evaluated using standard sublayer functions
very close to the wall. For values of y+<35 (approximately three probe tip heights)
the integral thicknesses are evaluated using the standard velocity sublayer and buffer
zone function of Burton (Ref. 7).

Y+- ++ U (3)

The thermocouple boundary layer probes are constructed with 0.001-in.-dia sensing

elements. Because of this design, accurate temperature data can be obtained very
close to the wall (for some profiles even within the viscous sublayer). For this reason
it has been possible to use measured temperature data for evaluation of the integral
thicknesses from y+ = 5 to the edge of the boundary layer. For y+<5 (viscous sublayer)

the integral thicknesses are evaluated using Eq. (4).

t+ = Pr U+  (4)

(d) The profile "wake strength" (P) is determined from an iterative solution

of two "local friction law" formulations from Coles (Ref. 6).

(UT K__ IV PUC21

re -- 65

8 - ,+ n
I4

4r
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Since the term ,- can be eliminated from Eqs. (i) and (ii) all that is required

to solve for D are values of Ue, UT, and 6*.

The wake component

W= K (L- + C (5)

is plotted vs. Y and compared to Coles (Ref. 6) zero pressure gradient wake function
6

W 2 sin (Wj Y-j) (6)

(e) Defect velocities are calculated using the value of UT determined in (b).

Velocity defect = Ue
UT

The velocity defect distribution is plotted vs. and compared with inner and outer

region defect correlations.

(i) In the inner region ( -<0.2) with the correlation of Schubauer and Tchen

(Ref. 8). 6

U-U
UT = Qn (Y - 2.35 (7)UT F g

(ii) in the outer region ( =-0.2) with the correlation of Hama (Ref. 9)

U-Ue -9.6 - 2 (8)

Ur b)

(f) The following is a list of all plots constructed, including those discussed

in parts (b), (d), and (e):

i) U vs Y
Ue 6

Tw-T vsYii) T s-T

Tw-Te 6

iii) U+ vs Y+ (see b)

iv) T+ vs Y (see b)

5
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v) U-Ue Y (see d)
vS -

U 6

vi) VS Y-- (see e)6

(g) The following boundary layer values are tabulated

T, -T, U- Ue + + +
eU Tw-T'e UT

Sample reduced boundary layer profile data

Typical mean velocity and temperature boundary layer profile data obtained in the
UTRC Boundary Layer Wind Tunnel with the test section adjusted for zero pressure
gradient flow are presented in the following example figures. For these example
figures the various analytical curves are labeled with their respective equation numbers.

6
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Example Profile Plot A - Typical Boundary Layer Velocity and Temperature Profiles
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LIST OF TAXLES AND FIGIRES

TGrd Ru n Point X Roe

Figure N. No. W6. N. (inches)

No Grid
I (alnisu= T) 5 1 12.3 490

2 3 2 12.3 300
3 5 3 12.2 480

4 5 4 36.2 26A8

5 5 36.2 2691
7 40.3 2968

8 40.3 3020

8 11 44.2 3333

9 13 52.2 3893

10 14 60.3 4399

12 16 60.3 3827
12 17 68.2 5017

13 16 76.2 5576

14 19 76.2 5574

15 20 76.2 5042

16 21 84.1 6072
I- 1 8 3 20.2 1385

18 4 20.2 1530

19 5 20.2 1370
20 7 28.2 2332
21 9 36.2 2812
22 10 44.3 3402

23 13 52.2 4084

24 14 60.3 6608

2515 60.3 5020

2b 16 60.3 4900

27 17 68.4 5162

28 18 76.2 5791
29 20 76.2 6121
30 21 84.1 6402

31 2 7 3 12.2 1069

32 4 12.2 1069
33 5 12.2 1108
34 6 12.2 1035

35 8 28.2 2638
36 9 28.2 2701

37 10 28.2 2603
38 11 36.1 3336

39 12 44.3 3950
40 13 44.3 4022
4'1 14 44.3 4049

42 15 52.2 6657
40 17 60.2 5313

4 18 60.2 5294

45 20 68.2 5850

461 ( 22 76.2 6409
47 i23 76.2 649749 24 84.1 7033

49 3 10 1 12.0 1611
50 10 2 12.1 1462

5110 3 12.1 186

52 6 7 26.3 3059
53 lo1 4 28.2 3226

56 6 11 36.3 3731

55 6 12 44.2 4269

56 10 6 6.2 4629

57 6 15 52.2 6942

s6 10 60.1 2690

59 6 18 60.3 5916

60 6 19 8.3 6247

61 10 9 76.2 7386

62 10 10 76.2 7159

63 6 26 04.2 767
64 4 9 3 12.2 1113

65 14 12.2 1496

I 5 12.2 146

671 20.2 2056

6 7 28.2 281,

6 a0 26.2 3092
S70 to 36.1 3535

S71 12 44.2 4541
!72 14 52.3 4919

S73 16 60.2 5732

74 17 60.2 5796

S755 is .2 6226
76, 19 76.2 6751

S77 20 76,:2 7049

76 21 76.2 56

79 22 8.0 69U

9



R81-914388-15

REFERENCES

1. Blair, M. F. and M. J. Werle: The Influence of Free-Stream Turbulence on the
Zero Pressure Gradient Fully Turbulent Boundary Layer, UTRC Report R80-914388-12,

September 1980.

2. MacMillan, F. A.: Viscous Effects in Flattened Pitot Tubes at Low Speeds, Journal
of Royal Aeronautical Society, Vol. 58, 1954.

3. Quarmby, A. and H. K. Das: Displacement Effects on Pitot Tubes with Rectangular
Mouths, The Aeronautical Quarterly, May 1969.

4. MacMillan, F. A.: Experiments in Pitot Tubes in Shear Flow, A.R.C. R&M 3028,
1957.

5. Coles, D. E.: The Turbulent Boundary Layer ina Compressible Fluid, Rand Report,
R-403-PR, 1962.

6. Coles, D. E.: Proceedings, Computations of Turbulent Boundary Layers - 1968,
AFOSR-IFP, Stanford Conference, Vol. II, 1968.

7. Burton, R. A.: A Simple Universal Velocity Profile Equation, AIAA Journal 3,
1965.

8. Schubauer, G. B. and Tchen, C. M.: "Turbulent Flow" in Turbulent Flows and
Heat Transfer, High Speed Aerodynamics and Jet Propulsion, Vol. 5, Princeton
University Press, Princeton, N. J., 1959.

9. Hama, F. R.: Boundary-Layer Characteristics for Smooth and Rough Surfaces,
Trans. Soc. Naval Architects Marine Engrs. 62, 1954.

10



JOB KL032 TAPE 3166R- FILES 01-21, RUNS 5.01-5.21 03/09/79

RUN NO. so POINT 1, NO GRID
ST ANt £Pn

POUNDAPY LAYER PrOPEPTIES LINEAP SL5LYEa

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y.:3E

FREE STREAM VELOCITY = 99.325 99,325

FREE STRrAV TE-P[RATUPE 
=  68o384

WALL TEPPFRATURE = 103.13D
WALL HEAT FLUX : o046Z3

FPEE STRrAM DENSITY = .07613

FREE STREAM KINEMATIC VISCnSITY 7 ,ccu6C2
CFNSITY OF FLUIC, AT WALL 907143

KINEMATIC VISCOSITY OF FLUID AT WeLL : .0C01793

WALL/FRcE STRrAv DENSITY PATIO: 993826

LOCATIO REYNCLPS NIIMPEP (REX) 634473.96

INPUT VALUE CF VELC1TY DELTA : .D9300
INPUT VALOL 3F TEMPEPATURE DELTA : 01cDGo

CALCUL4TEO V)ELTh *0853A
DELTA C9.51 INPUT .cCooD

DISPLACEMENT THICINESS (DELSTAP) : .02631 ,022&1

MOMFNTUM THICKNrcS (THETt) : ,CC954 .C1O9c

ENERGY-CISSIPATION THICKNESS 01519 001752
ENTALPY TNICKNrSS r .00D57 .00075

SHAPF FACTOR 12 (9FLSTAR/THETA) = 2.75664 ?.D9277

SHAPE FACTOR 32 IENrRGY/THETA) 1.59122 1o60775

MOMENTUM THICXNESS PEYNCLDS NU4PER : 493814 563s13

DISPLACEMENT THICVNESS PEYNPLDS N("MrEn : 1359,41 1178.51

SKIN FRIrTION COEFFICIENT occ3000
FRICTION VELOCITY : 3.97120

LAW OF THE WALL CONSTANT (Ko 4 1000
LAW OF THE WALL CONSTANT IC) : 50cDc00

WAKE STRENSTH 1.°7280

CLALFER$ "DELTA' INTFG~tL -*49291 -. 55170

CLAU EPS 't' INITEGPAL : q.97R76 6o782F2

DISPLACEMENT TPICKEtS - CONSTANT DENSITY .G2272 °C22C6

VOMENTUM THICKNESS - CONSTANT DENSTTY : oCC97Q 901122

SHAPE FACTOc 12 - CONSTANT DENSITY 2*32194 ],06677

LOCA7TION -X- 1228000

Z = CENTERLINE

Table 1.



JCb AL012 TAPE 3!66R- FILFS C1-21, RUNS 5.01-5.21 03/09/79

Pu. NC. F. POTNT 1. NO SRID

FDUCCD PPOFILE VATO

Y V/ U T U-U!Ny IYCNWES DLTA FT/S[c DEG.F U/ur IHFTA UTAU U441 741) Yl.)
I .316C ,C71 E.Q. 9A.26 .C69 .140 -22.797 2.215 7.203 11.1302 .22E. .,:1 11.73 97.%1 .116 .160 -22.C5b 2.9t5 8.237 12.7913 .*79 .o0 3 14.= 96.70 .149 .1P5 -21.286 3.7;b 9.515 14.637
4 .C97 .114 2C.47 9.rq .20b .231 -19.2E7 5.I' 13.89C 17.9595 .:112 .12 24.97 93.F9 .zfI .2f6 -18.723 6.268 13.565 ?r .28
6 .12? .143 2r.1o 9.11 .283 .20b -17,921 7.09 C ',.23 22.57'7 .01 3F .162 31.67 91 .6 7 *39 '' 13P 7.974'.16.:9 0 2 5. S2 78 .3161 .184 3E.78 89.64 .37u *3F8 -15.749 9.262 19.949 29.77?
9 .0179 .213 4C.P4 8.29 .'11 .427 -14.727 1C.285 21.945 33.r94

1 0 .2147 .241 -4q,7 6O: .'2 .470 -13.713 11.2-9 7 .155 36.41711 .020 .247 '.7. 6 8,77 .477 .499 -13.085 11.927 25.669 38.816
1 .Z2!Z .27C 51.79 ".71 .51b .542 -12.C96 12.915 27.843 42.OP1 .'22; .29- 5t..7 52.95 .554 .5S'a1 -11.145 13.Bfb 79.84Z 46.C15
i4 ,.272 .217 54.65 81.-3 .50a *6?2 -IC,244 14.76 ?1.943 9.9.91n5 .. ;>7 .!27 61.66 8.4 4 .621 b6 c 3 -9,u79 15.533 33.Ss6 53.220
ib .03 1 .412 71.F2 76.F: .723 .758 -6.927 18.3P5 36.936 64.84117 .2401 .4r2 .r4 73.C3 .811 .?4c -4.732 20.20Z 43.18; 77.20P
is .C48o .S7Z 8. 71.79 .83 .9C2 -2.923 22.CRE 46.354 92.12819 .:5S1 ,.U6 

9
2?.E 7r.44 .929 .94. -1.775 23.236 4.352 1|1.756

.77.29 0 .727 4 60.4a .962 .968 -. 953 24.056 49.763 114.692
zI .2642 .4C0 97.L7 b6.o .9el .94 -,4t6 24.545 5C.5= 127.412

Z 79p ." 5.6'. .9"1 Oql -.21'. 24.793 52.047 138.467. ,..SLI ,9.3 99.r1 .11 .9C7 2456 -r082 21 -1,2P3 151.592
1- ,3t'; 1,9'3 Y-. o3.4n ICI .999 .C17 25.026 51.361 164.14!

. .29DI 1.115 9.2? 1,.37 .999 1.C -. C23 24.986 S1.414 175.587
z, ,123 1.2-C 99,?' bo.79 1.0r2 1.200 -. 0C9 25.L33 51.397 186.076
2? .12.2 1.27t 99.4: 6B.'3 ; .001 1.00C .C32 25.&,43 S1.392 2ZC.

0
731 .L 2 1.311 90.49 6.?9 i.o Q2 1.LO .142 25.uj4 51.386 212.686

.9 .22, 1 .4 3 q 6E.!9 1. C -I 1.'ro .3C 2S . L4 51.-3 q 2 ?29. 6C732 .129C 1.513 9.27 s5. q9 .999 i.2o3 -. C15 24.997 51.39, 238.5A
31 .1462 1.71 99.27 b.9 .999 1.00 -. 16 24.906 f1.378 269.905
32 .1636 1.918 99.1; 6F.41 .999 .9Q9 -. C3? 24.979 51.353 302.021
33 .1e1? 2.121 90.23 oB.40 .999 .999 -. C24 24.9f7 51.361 334.52634 .199 Z.33! 99.21 6E47 .999 .998 -. 03C 24.982 51.271 367.36!
35 .216: 2.533 9o.3 66.48 1. c0 .997 -. 007 25.L05 S1.252 398.738
3b .2741 2.745 90.24 69.i9 .999 ,997 -. r2 24.991 S1.234 432.146
37 .151C 2.9'3 99.29 6R.uQ 1.C03 .997 -.2I0 25.001 51.233 '63.340
39 .26a2 3.31 90.22 60.k7 .999 .9*7 -.02t 24.9P5 51.259 496.194
39 .2E5P 3.3 1 9. S 6.45 .999 .998 -. C19 24.903 !1.2Q8 527.57243 .3C47 3.36b 99.2K 65.41 .999 .999 -. 026 24.9R5 51.349 561.535
41 .77. 9..27 99.r3 6-.us .997 .907 -. T75 24.937 51.255 1421.286
4? 1.227[- 14.5r2 99.0 6A.47 .997 .997 -. 078 24.9314 51.262 22P3.253
4! 1.042 19.979 90.1c 6P.24 .997 .996 -. Cb7 24.945 51.163 3145.58044 2.1371

I 
25.5Z 98.r7 60.57 .995 .Q95 -. 1l' 24.Be8 51.113 30'..32

4 Z.57:! 3. .129 99.0It 58,53 s 997 ,Q4 -. )b6 24.946 51.135 4743.F28
46 3,2043 35.22Z 95.F3 65.58 .995 .;9 -. 125 24.8P6 51.C07 5545.25m

Table 1.



jOF KLOrZ TAPE 3166R- FILES 01-21, RUNS 5.01-5.21 n3/OQ/79

PUN~ NO, E POIN~T 2. NO GRID

PCUNE ADY LAYSI PDOPERTIES S7ANDAnn
LINFAP SUSLAYED

INTEPPOLATIC0N FUNCTION FQOM
TO WALL WALL TO Y.:35

FREF STREAK~ VFLOCITY = 99o196 99.196
FREE STPEAM TE"PERATLIRF 7 689639

WALL TEMPERATURE = C?.92r
WALL 14EAT FLUX r .04665

F;;EE STPfLMM DEk'SITY = C7613
FREE SrrAm F1I'EMtTIF VISCOSITY = 9.0Z16w3

(JEISITY CF FLUIC AT WALL = C7l1.6
KINEMATIC VISCCOSITY Or FLAiI AT WALL = .001792

wALL/Fpr:i STREAM4 DENSITY ATIJ = .93901
LOCATIO', PEY,4fLnS N"MOEP (REX) 6331C6.33

IP.PtJT VALUE OF VEL-nCITY DELTA =.C921;
INPUT VhLIIE OF TEP'PERATURr DELTA=

CALCULATED DELTA = OM9'4A
ICLTA 99.511 Il Tr

DISLACEu.FNT THICKNESS (DELSTAP) = .02631 .23
MO~rNTU" THTCKN7SS ITP-ETA) =.03'975 .01103

ENERGY-PISSIFtTION THICKNrSS = .01S4'. .01783
EtNTL4ALPY THICKNESS = .0D058 .00V77

SHAPE FACTOR I? (DELSTAR/TWETA) = 2o69874 2,'l2s(,9
SHADE FALTOR 72 IEK*EFGY/THETA) 7 1.SS3'.1 1.61633

MOOENTU m TH!CKrNESS L'EYN5LP)S N-IMREP -Z 502.66 568.93
DISPLACEvENT THICWNE SS PEYNOLDS NtJMQEP = 1356.56 1152.65

SKIN FRiCTION COEFFICIU.T = .003513
FFICTION VELOCITY = 4.2910

LAw Or THE WALL C'nNS.TANT (K) = .410CIL
LA* OF THE WALL CONSTANT (C) = .00000o

WAKE STRENGTH 7 1.09360

CLAUSEPS 'DEL~tI INTEGPAL = -.46714 -1499r2
CLAUSEPS tG' lkTEGVAL = ;4136P 5.146998

DISPLACEME N'T THICKN~E.SS - CONSTANT EDENSITY 9C2297 .02159
WOLNiu- THICK''ESS - CO'4STA'NT DENSITY clo'oc 01135

SHADE FACTOr 12 - Cf..STANT DENSITY z 2.29770 1.90134

LOCATION~ -Y- 10q~

2 =*6 INCHES

Table 2.



JOb KLDO2 
T
ADE 3166R- FILES 01-21, PUNS 5.01-5.21 03/09/79

RUN PiC. C. POINT 2. NO GRID

PrFCUCFD PPOFILE DATA

y Y/ U T -tL Ir
N INC4LS ttLia FT/EC DOG.F U/Ur THFTA UTAU U(,) 7(4) 36.)
1 .:A .JS 13.11 97.Ai .132 .149 -2C.067 3.

0
r5 8.Cs1 11.034

2 .0-72 .- 7b 13.- 96.64 .1z; .103 -19.P79 3.243 9.910 14.426
3 . J S .6A4 17.5. 9S.16 .177 .226 -19.C3C 1-. 2 12.233 17.817
4 .D9 .15 2C.'7 94.41 .21 .243 -18.257 4.665 13.415 19.813
5 .CI IF .1?5 2F. 01 9.02 .2f 1 .2Q2 -7.C62 6.,4 19.776 23.fZ4
6 .:134 .42 3.1 91.6 .3r4 .176 -16.cb7 7.Q3o 17.767 26.796
7 C0155 .164 3s..2. 9 7. 01 .355 .376 -24.9C7 S.ilo 2C.362 3C066
8 .0111 .is1 30.7b ae.' .391 .413 -14.!63 9.G40 22.327 34.179
9 .016E .1C 41.!b 87.6s .419 .Q4 -23.436 9.687 p14.V3S 36.972

1 .0._4 .215 .'..67 68.23 .46C .405 -12.477 IDbb 26.242 40.76!
11 .?,4 *2!6 -4.AK 34.03 .5C3 S525 -1I,562 11.5i 28.118 44.75,
12 .. 24

*  
.261 53.Q 2  82.?F .5s4 .5S -1.55 12.569 30.9S3 '19.31.2

1! .:2.1 .275 56. Q9 82.2' .575 ,1D1 -9.836 13.205 32.IC 52.136
14 Z03Z7 .345 o.62 7.?7 .bsz "'18 -7.361 15.7(1 38.871 f5.304
15 . C03 r3 .415 76. r4 75.21. .776 c r 7 - cc.2I8s 17.935 1.3.655 78.4.77
Is .0

4
o

6  
.402 8a.1 72.65 .85e .P2 -3.283 19.84Z 47.739 93.031

17 .CS23 .ES2 90.% 71.?! 9r6 .9!4 -2.129 23.99q 4.9.98C 104.011
I.0594 .f,7 94.31 72.1: .951 .959 -1.14C 21.9*2 S1.861 128 . 57'
.9 .- 6S7 .77' 9 b.o. 00.32 .976 .979 -. 554 22.569 52.906 133.142
- .uZ? .767 98.r7 60.02 .989 .908 -. 263 22.86Z 53..tP 115.111
21 577 .E I 9. 7' bo.'9 .990 ,Q5 -. 10L 23.L23 53.833 159. r 8
. .26. .91L 9 6.r 68.67 .999 .995 -. C32 23..01 54.023 1,2.?49
27 ,080 .;76 99."m 00.0! .999 .9C9 -. C26 23.L96 54.C45 184.619
24 r.895 1.2 9.?7 6F.63 I.C01 1.CO .016 23.179 51.c6 198.566
25 .1o' 1.122 79.4 6'.6- 1.02 1..0o .IG 23.172 S4.1?2 212.353
.6 .1125 1.1't 99.2; 6*.63 1. C1 1.0n0 .C21 23.144 54 .12P 224.82
Z7 119 1.280 99.? 6 8.C9 1.0C1 1.C 1 .'16 23.1!8 S4.144 236.491
28 .1263 1.332 99.19 68.61 1.000 1.0t'o -. EC2 23.170 81.107 252.758
Zt .143E 1.513 90.2N bS. 1 1.01Cl 1.0 .C21 23.144 54.117 286.377
30 .1611 I.o9 90?7 oS.64 1.001 .o09 .CIP 23.141 54.C58 321.493
31 .17c, I.Ea0 90.M, 6S.54 1.0l .9C9 .024 23.147 54.063 355.ll
32 .196i 2.073 90.26 68.65 1.0C1 .999 .014 23.137 54.052 392.32
33 . 134 2.2L 90.27 6P.67 1IC1 .998 C18 23.140 r,14.C6 .25.D1
34 .2315 2.441 99.25 o6.86 I.CI .999 .012 23.135 S4.035 461.Q57
35 .24dF 2.623 99.25 b.4 I.01 .999 .013 23.13o 4.064 496.475
36 .266E 2.11 90.29 6. 4 1. 011 .999 .C21 23.14 S4.066 531.990
37 .223c 2.1S02 9.. -o, t.2 1.01 1.0.0 .15 23.1!? K4.Ceg 566.30P
38 .3:1! 3.177 99. : 6c.61 . I.CCO .13 23.133 54.109 6"1.225
39 .7677 6.Z

0
4 90.2S 69.62 1..)C0 1.0o .C00 23.123 54.C0Q4 1531.0CO

,40 1.2347 13.Z16 99.2. 68.09 .999 1.':20 -. 034 23.CPB 54.137 2163.58n'
41 1.7r17 17.91, i 9.C5 68.60 .997 1.-cc -. C58 23.064 5S412* 33P5.356
12 2.1349 22.1.9 q8.q'. b%.f4 .998 .999 -. 04o 23.0'5 54.066 4259.694
43 2.567E 27.073 

9 0
.1b op.69 1.000 .998 -. 009 23.114 f.C05 5123.%32

44 3.C214 31.b04 9.qc, 6S.70 .998 .C97 -. T55 23.C68 53.965 5988.867

Te

I
I

Table 2.
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JCEb ILD22 'tAPL 3166R- FILES 11-219 PUNS 5-1-S21 0l3/09/79

RPlo, NO. 5. PCINT 3. NO GRID

POUNDADY LtBYER PDOPEIRTIF5 INA STANLBYP)

INTEPPOLATIC'N FU%~CTION FOOM

TO W~ALL W~ALL TO Y.:3S

FPEI STP[9!' VFLOCITY = 99I148 99*14P
FREE STRFAM TEPOPER4TUPF = 67.838

WALL T!PFRA7TU9r= c.14
WALL P'EAT FLUY = .04653

FREE STRrA.w CiPSITY = .07671

FIRCI STRc-A- KIkEATI( VISC'ISITY = 001589

DENSITY Or FLUIP AT WALL = o72:)9
xI'E~tIC I$CSITY Or FLUID -T W1LL3

6ALL/r~cL ST~rt" DCN ITY PATIO = .93965

LOCATI3)' -EYNeLPS N!!McEP (RXI 63'4-45*71
INPOLT VALU OF VEL(OC!TY DELTt c,0

INPUT VALUEL OF TE"PERPT'JRF DELTA = *09700
CALCULITEO DELTA =.o07976

nELTA 9 ,5% TNPUT= ooo

MO4EjTUjm THICXN7S5,ITLIETA) =010937 .01049

ENEPGY-DISSIPA lION THI CKNES =5042 06F

EK'TIALPY TH-ICKNESS = C0056 ef0O71-

SHAPE FACTOR 12 (OELSTAR/THETA I = 2.671n7 2.10407
SHAPE FICTOP 72 (ENERGY/THE7A) = 1.59228- 1.6tC9U

MOMENTUM THICVNr5S PEYNOLDS NtJm:)ER 4 67.*3 9 S45.C6

CIsPLACrMENT THICKNE-S PEYNOLDS Ni1JqEP z 1301.a4 1147.gq
SKIN FRICTION COEFFICIENT .0L2893

FRICTION~ VFLOCITY 3.89c20
L A WOr THE WALL CPNSTANT IV ) .410cc
LAW Or THE VALL CONSTANT (C) 5. c0000

WAKE STPENGTH1.05

CLOUSLPS vrFLTA' INTEGPAL -.4R264 -.544C1
CLAUEE:'S Or,* INTFt;DA1 906seiz, 6eA7522

DISPLACEMLNT THICK!!ESS - C.)NSTAVT DENSITY = 0?171 .0-2137

,IOmENTIP THICK,'LSS - Cr'NSTtfT DENSITY = . n- q 1 .0107F

SHAr'E FACTOP' 12 - CONSTfNT CEN:SITY = 2.26OCC 1*981'4S

LOCATION -Y- 12.20000

-6 INCHES

Table 3.



JOB KLDC2 TAPE 3166R- FILES C1-21, PUS 5.01-S.71 03/09/79

RUN N^. 0
1ON• 3. NO IRID

ROFLUCEL, PrCrILC VOTA

V Y/ U T U-UE
N INCHLS 0LLT FT/SEC DEG.F uIUr THFTA UTAU U(4I T(41 V141
1 .07s, .E(9 11.F7 96.0! .120 .1") -72.'35 3.032 6.91! 10.11
2 .c6c .Z28 13.22 96.uq .133 .154 -?2.067 3.39 7.550 11.93F
3 .307i .:Q 16 .e ; 9! .12 .103 -21.352 4.13 8.994 13.766
4 oC066 .Ib 19." 94.E3 .194 .212 -20.541 4.946 1C.3 15.777
S .009! .119 22.2! 9

7
. 5 .224 .212 -19.771 5.715 11.36. 17.422

6 .011? .142 27.t7 92.4?c .279 .275 -19.375 7.112 1 3.65 ?0.711
7 .0131 .165 31.t1 9r.07 .319 . 20 -27.3(2 0.174 15.686 24.0nE
8 .3139 .175 33.53 9C.?1 .338 .3!9 -16.967 8.620 26.637 25.466
9 .315Q .2c0 38.?7 89. 1 .3pb .3F9 -15.649 9.838 19.PV7 29.122

13 .2178 .224 42.04 86.02 .432 .4'? -14.475 I1.LAI 21.394 32.%;96
11 .0198 .2419 46.01 8'.1E .473 b*2? -13.42

9  
12.067 23.614 !6.752

12 .213 .267 50.?3 64.16 .57 .S19 -22.574 12.913 25.3q8 !8.994
1 7 , 27 .2p5 52.r- 8 .11 .534 .5419 -11.P66 13.618 26.9C2 61.S5Q
14 . ?4' .313 5'.22 3).65 .577 .S4 -10.779 i4.75 29.119 45.676
is . . ,3?E 61.2 fi.C7 .613 .f9 -9.863 1 5.614 31.300 I9.232
16 .3267 .3f0 b'.?3 78.Q6 .646 .674 -8.972 16.515 3 3. ', 52.827
17 .. .3% 67.Cb 77.F3 .676 .725 -8.24E 17.23; 34.544 5.631
18 .33oc .4b3 76.'3 7L.,7 .772 .E'I -5.821 1.666 39.263 67.51!
IQ .;441 .%rz 84.7w 71.cb .85 .878 -3.69C 21.796 43.?O 9C.4.93
'2 .. 5'. .o3 91.?3 71.31 .911 .927 -2.266 23.220 165.411 92.176
S L571 . 7 1 94.7 6.2 .449 *QC9 -1.TC7 24.100 47.C17 104.Q42

... 641 .61> 96.',_ b.C5 .970 .;8C -. b60 24.877 46.042 117.?39
Z .- 737 .607 97.9.. b".1 .qp5 .;9I -. ?11 25.1 b 48.545 129.!05
2. L 771 .967 9R.63 67.9e .995 .995 -. 134 25.353 48.7P2 III. 5c
25 .3637 1.05 9 .0A .7.P .996 .096 -. rE4 25.433 48.970 153.071
2t .098 1.13 99.0 67.'Q .999 1.0r0 -. C37 25.4b9 48.990 166.051
27 z,;bp 1.214 90.33 67.F4 1.Cr0? 1.00 -. C06 25.491 4f.997 177.02n
28 .1036 1.209 90.17 6.82 1. c0 I.0o .006 75.%Q3 49.017 189.451
29 .11.9 1.301 QO.17 b7.3 I.C00 1.520 .SZ5 25.402 49.!%4 202.796
32 .1167 1.4f3 9Q.11 67.P4 1. 1.-,0 -.011 2S.476 48.994 213.4 0r
31 .12%1 1.sr6 99.21 67.R5 I.CCI .969 .017 25.S13 48.973 226.928
3z .13.6 1.636 99.26 6'.Q6 1.001 .Q99 .029 25.516 48.956 238.111
33 .1479 1.9 5 99.13 6'?.P 1.001. 1.00 -. C 25.4R2 49.C24 27D.438
31 .1653 2.L73 99.% 67.85 .999 .999 -. 016 25.466 4F.976 302.24
35 .ie29 2.293 9g.5g 67.85 .999 .906 -. 014 25.473 O8.929 334.423
36 .23CC 2.514 99.09 67.91) .999 .998 -.014 25.473 48.916 366.C,98
37 .2175 2.727 99.-3 b7.'7 .999 Q9g -. "31 25.456 48.941 397.677
38 .2337 2.55 9@.09 67,8 .90© .998 -.042 23.445 48.92C 43C.940
.9 .2531 3.174 99.C7 67.95 .999 .997 -. C21 25.466 46.838 462.759
Z:; .2709 3.397 9.12 67.95 .999 .996 -.034 25.453 48.827 495.300
41 .2875 3.bE5 9g.il 67.Q3 .999 .97 -,035 25.452 48.865 525.647
4? .35, 3.8 1 9q.r. b7.88 .999 .9cs -. 034 2S.4K2 48.933 558.554
43 .6.I 7.5r9 99.r0 67.04 .999 .997 -. 038 25.f49 48.f39 11:8.r98
44 1 .5S7 22.t1t9 9p.po b8.0i .997 .995 -. C7! 25.413 48.7SI 3301.141
45 3.:755 37.6P2 99.C3 6A.15 .999 .t9o -. 030 25.457 48.540 5494.552

Table 3.



JOb KLDC2 TAPE 3166R- FILES C1-21, PUNS 5.CI-S.21 C3/C 9/79

PUN NO, 5. PUINT 4, NO GRID

POUNDADY LtYE0? prooDPTIES ST INnAPD
LI~rA:) SUBLAYE

INTEPPLTIt~It FIUhCTICN FPOP4
TO WALL WALL TO Y4=3S

FREF 5TREAF VELOCITY = 99,094 99oC94
FPEE STPFA$' TEMPERATUP! 1ol

WALL TFmPERAIURE 7 P2.46K
WALL HEAT FLLY 7 *5137

FFE STPrAM DENSITY = .16r
FREE STPFAM KII.EmATIC visc)SITY = 7C159?

n'kSITY OF FLUIn tT WALL=076
KINEMtTIC VISCCSITY OF FLUIn AT WALL 7 "01667

WALL/rp'rL STRFA t ' DENSITY IZATIO 9733!-
LOCATIO' PEY? 0Lr5 N1UWE) (REY) =1F806"30.66
INPUT VALUE CF VELOCITY DELTf z 529ZO

IW'PUT VAL'JE (F 7EvPERfTURE 13EL TA =56CC
CALCULATED DELTA 7 4831A

PELTA 1 ,S INPUT 003.
DISPL4CEFNT THTCx(NrSS (DELSIAR) = 07355 otl7359

MOMFNTUM THICXNrSS (THETA) = 05077 r;SC97
ENErGY-rISSIPATION THICKNESS = CS066 wee9p1

rNTHALPY THICKNFSS oCZ178 !C7
SHAPE FACTO'P 12 (DFLSTAR/T'4ETA) - 1.'44RS5 1*44356

SHAPE FACTOP 32 (E'q!:GY/THETA1 lo7b6624 1976201
MOMENTUM THiICY\ESS PEYNCLDS N'JMPEn = 2637.4Z 2b47oQ8

DISPLACEMENT THTCKN-SSS FE -4dCLOS N'fJI "EP 7 3K%1020 3322.5!
SKIN FR1CTID: COEFFICIENT = .f03330

FR!CTION VELICITY = 4.09968
L~w OF THE WALL CONSTANT (K) = .410CO
LAW OF THE WALL CnNSTANT (C) = seCODoo

WAkE STRENSTH 7sps

CLAuSEPS 'OFLTA IlNT!5''AL -1I.o6 C6 17 -1.73577
CLhJ EPS -r- I TE5PAL 12.C51 4 C lo4

DISPLACEMENT THICKIESS - CONSTANT VENSITY = 06911 .07170
MlEJ.TUM THI'KlK'.SS - CnNSTANT DENSITY .01~ .05136
SHAP. FACTO" 12 - CONSTANT DENSITY 1935095 1.39775

LOCATION -X- 36.20360

ZZ CENTERLINE

Table 4.



JOE KLDOT TAPE 3166P- FILFS C1-21, PUNS S.C1-5.21 03/09/79

RU4 NC. S. POTN'T 4. NO gRID

R VUCED PPUrILE DOTA

Y YI U 7 U-US
N lC4HES OLLTA FT/68C nEr.F UIUr THrTA UTAU Uf*) 71*) Y(4)
1 .2 5! .011 37.6f 77.7. .379 .374 -15.L'4 9.173 6.6e3 10.914
2 .063 .13 4n.4 77.?9 .48 .3!P -14 .32C 9.6r7 7.394 12.0 67
3 .0073 .015 44.12 76.03 .445 .3F3 -13.413 1P.764 7.909 15.'15
4 .Oo

3  
.C17 46.Ob 76.62 .474 .40k -12.72S 11.4S7 8.352 17.064

5 .C09F .c0 S.36 76.'1 .5C3 .432 -21.894 12.283 8.930 20.136
6 .0116 *G24 52.70 78.F? .5!2 .460 -11.315 12.b72 9.49C 23.923
7 .0126 .02b 53.Pl 75.c9 .543 .476 -11.147 13.1!0 9.F19 75.17,
8 .C146 .030 55. 8 75.28 .560 .4,7 -10.641 13.536 10.269 29.969
9 .ZIDo .0314 56.49 7!.13 .570 .SO -10.'94 13.7r3 10.42 33.656

10 CI87 .036 57.66 74.95 .5e2 .520 -10.110 14.067 10.733 37.548
11 .:196 .j31 58.32 74.14 .5f9 .578 -9.947 14.23L 2C.895 40.f8l
12 .0231 .04 4 50.96 74.74 .595 .534 -9.768 14.39 11.C32 43.78k
13 . r23? .j? 50. 74.'9 .602 . 145 -9.610 14.5E5 11.256 47.e85
14 02 .2 6C.3: 74.47 .69 .FE3 -9.64 14.713 11.422 51.682
15 .- 774 .Li7 61.1. 74.35 .617 .561 -9.262 14.915 11.594 56.IL9
16 .0289 .06z bl.45 74.77 .62Z .567 -9.184 14.993 11.70S 59.761
17 .'356 ..74 63.24 7'.Oi .63e .5F9 -8.748 15.479 12.27C 72.986
1? .:421. .008 64.05 77.6f .5 55 .610 -8.!33 15.647 12.593 86.915
19 .149? .1c2 66.43 73. 45 .t7 .674 -7.969 15.2'8 12.584 1I1.75r

55 .553 .115 67.42 7i.26 .6p0 .617 -7.729 16.448 13.1F5 113.340
21 Z.624 .121 6R.6& 73.1. .6943 fU.1 -7.1421 16.75o 23.k436 127.4

22 .06 .143 o7'14 72.P7 .704 .664 -7.163 17.114 13.7D4 141.514
. 27 .1 71.66 72.73 .713 .670 -6.93E 17.279 13.141 l4. 4 1 0 4. . z2c .17 71.7S 7'.64 .7Z, .679 -6.665 17.512 14.C31 16e.034

5 .Z8o9 .lr4 72.c 72. 0 .7?3 .6Q9 -6.445 17.732 14.270 12.!73
26 .:%56 .19L 73.49 72. X .742 .697 -6.17 17.9 ? 1Z14.403 195.e93
27 .1C26 .21' 74.41 72.2z .7!1 .713 -6.C2Z 1.1S 14.650 210.232
28 .1T96 .2?7 7.?5 77.11 .759 .716 -5.F18 18.359 14.795 224.571
29 .115? .239 75.02 72.c4 .766 .721 -5.659 18.518 14.893 236.?473? .1,2! .253 76.74 71.': .774 .730 -5.455 18.722 15.L'70 250.81
31 ._290 .2(7 77.03 71.03 .782 .738 -5.269 18.97o 15.241 2f4.311
32 .1464 .!C3 7P.!7 71.5S .01 .758 -4.811 19.366 15.545 299.053
33 .1638 .339 81.11 71.213 .819 .774 -4.388 19.7f9 15.975 335.596
34 .11C .375 82.15 71.05 *835 .789 -3.969 20.188 16.302 370.P30
3 .1990 .412 814.,4 7-.,0 .8S3 .807 -3.552 20.625 16.669 IC7.702
35 .-lo: .4u7 9S.'o 7. 7 .666 .023 -3.229 20.948 17.00C 442.S25
37 .2342 .40S 87. 49 7'.37 .883 .F37 -2.831 21.346 17.2R1 479.807
sa .251c .5c 38.o3 7.11 .69, .655 -2.5.14 21.673 17.6S7 514.?21
39 .:6914 .1.E 90.r to.91 .9 9 .869 -2.199 21.978 17.914 551.912
4 .28o[ .58z 91.2t 69.70 .921 *P83 -1.911 22.268 18.233 S85.016
41 .3Z1-2 .67Z 92.1t4 bc.c3 .93! .695 -1.620 22.557 18.143 623.19S
42 .339U .70i 94.67 6c.13 .9!5 .923 -1.079 23.008 19.055 695.IC3
43 .374,- .774 96.42 6Q.79 .973 .

9
4b -. 653 23.5?4 19.539 766.179

44 .149' .b47 97.69 68.48 .9P6 .96S -. 3k3 23.874 29.989 837.87S
45 .4445 ., 2  

94.u2 o4.27 .993 .9P2 -. 165 24.022 20.2P6 910.S94
46 .47;? ?Q92 OP . P' 6S.14 .996 .c,921 -.080 24.118 ?C.'475 9P 1. 67S
47 .5144 I.JA5 9o.5 68.'4 1.c0c qgs -.010 24.167 2C.614 1053.780
48 .a4 93 1.177 99.19 o7.o9 1.0c: 1.102 -. COL 214.177 20.694 1125.271
49 .56,46 1.21 99.r9 6p.-1 1.000 1.!:: -.00I 24.176 20.649 1197.8II
5C .6192 1.2P2 99.1. 64.2 1.000 .099 .C1 24.178 20.639 1268.457
51 .6541 1.354 99.75 68.-3 1.Ocz .r1 -.010 24.167 20.662 1314C.56'
52 .bp92 1.4, 99.14 64.C1 .999 3.51 -. CI4 24.163 ?C.661 1411.08k
53 .7!43 1.409 9o.rS 64.r1 1.000 1.000 -. 010 24.167 2C.655 1483.749
54 .759, 1.572 9P.C3 68.C2 .999 999 -. 016 Z.161 20.637 15.69
55 .794 1.64 99.5 67.98 .99 '7 2 -. 014 74.163 20.701 1627.345
56 .e'ou 1.717 94.9 6©.71 .998 1.01 -. 035 214.141 2C.661 1699.'0 D
57 .8o 4 4 1.7RQ 9po c 6.. .999 .99F -. T33 214.1144 20.617 1770.736
68 .9 9'. 1.dE 9q.9E OP.71 .999 *098 -. C2A 214.1149 20.6D5 14 .431
59 .9341 1.97 9.95 68.51 .999 1.:0 -. C35 214.12 PC.659 1913.812
Do .969C 2.20b 98.Q7 b.C3 .999 .909 -. 031 24.146 20.6?9 1985.003
61 1.00Ci 2.C7b 98.97 6F.01 .999 1.000 -. 031 24.1146 7C.6S5 2056.9C3
62 1.2E93 2.666 98.95 68.07 .999 *996 -. T35 24.142 ?C.S6s 26141.119
b3 1.5752 3.26y 9p.90 84.03 .996 .999 -. 047 24.130 70.E30 322b.769
b4 1.8614 3.5S2 94.o1 a.11 .998 1.cc1 -. C46 24.131 2C.66A 3413.033
65 2.146e 4.443 98.p7 64.r3 .998 .999 -. C55 24.1?2 2 !.628 497.659
66 Z.1422 5.C34 98.97 64.06 .999 .997 -.:31 24.148 ?C.579 t982.?84
67 2.7180 5.625 98.92 68.11 .998 .993 -. A12 214.15 20.508 5567.729
68 3.001C 6.217 98.79 68.10 .997 .94 -.075 24.102 2C.533 6153.584

Table 4.



JOb KLDtJ2 TA-E 316bP- FILES tC1-2I, PUNS 5.0-5.21 013/00/79

PU' tic. 5. POTNT 5. N~O GRID

ROLNDAPY LAYER PPOPEOTIES STAND0DD
LI1NEAt' SUE'LAYEc)

INTERPFOLATION FfINCTION FROM
TO WALL WALL TO Y4=35

FREE STPEBM VFLOCTTY = 96,42C 997
FE STRrAP TEPPERATUPE = 66.15'3

VtALL TEMPERATURE 7 8o2
WALL HEAT FLUy 7 OC116

FREE STOFtM~ nENSITY = t7667
rREE STPrAw KINP.!PATIr VISCOS7TTV .t15i9i

0ENSITY OF FLUIn AT WILL = ,.17463
KIAEMtTIC VISCCITY OF FLUIP AT WALL7 !016

wtALL/rFrE ST~rAm OEISITY PATIO) = *97337
LCCtTIC"; "'YN LPS N,'PrE[ (R[X ) = lc66047952
TfN.PUT VALUE OF VELIOCITY DFLTA 7*20

INPULT VAL11L CF TEmPER&TURF EELTA 7 *5bOr.C
CALCULATEP DELTA = 492!6

DELTA 09E !NPUT .C0050
LISPLACE&*rNT THICKN~ESS (DELSTAP) *07511 *0753'

MOM17NTUM4 THTCKNrSS (THETA) oC208 .05217
ENEPGV-rISSIPAPTOS THICK..SS 7 OC919C *t9191

ENTHALPY THICKNrSS .001G81 on0121
SHAPE FACTOR 1? (DELSTAF/T"ETA) 1.44222 1.'44329
SHAPE FACTOP ?2 (ENEPGY/THETA) 1976467 1076165

MOMFK~TUM THI'(NESS PEYNOLDS NII'4PEP = 2625.65 2693.71
DISPLACEMENT THTCXevFSS EYOLrS N1.IMrEP = 3973.b!? 36R

SKIN. FRICTION COEFFICIENT = 0L;3309
FrTCTION. VELOCITY = 4o.D1792

LA~i Or THE WALL CON4STANT (K) = 410J0
LAW OF THE WALL CCNSTANT IC) 7 soc0030

WAK~E STRENSTH = 099413

CLAU5S.LPS #'DELTA' INTEGRAL = -IoC726' -1.7S'52
CLAUSEPS or, INTrGP'AL = 12.25304 11.30926

DISPLACEmENT THIC9'kESS - CONJSTANT DENSITY =.07114 OC7349
PO~mENTUIM THICKNECS - CCIJSTANT DENSITY 7.05247 .05257

SH1A1E FACTOR 12 - CONSTANT DE04SITY 7 1o35571 1039805

LOCATION -X- 36.200

Z *6 INCHES

Table 5.



JOE KLD2 TAPIE 3166R- FILES C1-21, RUNS S.C1-5.21 03/09/'9

RUN Nc. 5. POINT 5. NO GPID

Pr5U0C0 PVCrILE [OTA

Y Y/ U T U-UF
N INCHEE LLTIA FT/SEC Er-.F UlU, T$TA uTAu Ue) Ti.) V4*)
I Z. 4! .- '9 35. 6E 7 P C7 .3C63 .279 -15.462 8.703 5.719 8.778

s :5 .. 1 3 7. r2 7 7 .Q3 .37t, .!73 -15.1 3T 9 .12'. 6.t35, 11 .710
*3 *1

0
t! .013 4-,.0 t, 77.4,3 .415 .3'8 -14 .1I6E5 10 .V6 7.!42 13.237

'4 .0575 .C 15 44.s 77.-1 .i2 .3P6 -13.2 6 13.968 7.919 15.64
S .ccsf .018 47.?b 76.7! .481 .4'7 -12.5P3 11.671 8.346 17..94
b 1 2 .01 501. 1- 76.17 .514 .445 -11 .7 9: 12. 4A4 9.139 211.738
7 .;11F .? 5'.'4 75.ft6 .572 .467 -11.357 12.697 9.576 23.081
8 .CL2 .:26 51.3z 75.15 .54Z .474 -11.119 13.135 9.724 25.603
9 .5149 .03L 54.l 7c.43 .55 .496 -10.723 13.535 10.183 30.2651: .-1t . 74 56.'1 7F.12 S(9o .111 -IC,952 13,632 1Oke7 '3.,,'0

11 ,64 .7 7 5b.? 7r.>J .S7 .5!? -10.237 14. u 1 7 1S.8 ? 37.36
12 L52 .UL'1 57. c 7U.P, .,68 c 2 6  -9.989 14.265 11.C I (I. 09
13 :2137 .',.3 50.!i 74.T9 .5c! ."I4 -9.P79 14.375 11.1L0 43.'!0
14 3 .Z46 59.16 71- f 3 .6"0 .' 2-7Z 14 5C4 1 1.326 47.699
15 L ' 1c .0 2 5q.69 7"U.'.? .6;-7 k'3 -9.543 14 :711 11.556 - I1.7 C i
16 .3275 25 t 6 .?3 7 .? .612 S570 -9.412 1.E4 1 11.712 55.807
17 .2 1 ,. 9 6"' 77 74., .617 ,g74 -9.27P 14.976 11.775 S9.r1
18 .'!57 ,73 b2.47 74.-7 .63> ,5©1 -8.860 15.39 12.11k 72.&3
14 ;,427 .2,47 ,4.1E 73.7k ES2 Ell -8.43P 15.616 12.534 86.62C
z0 .2497 .1nl 6 C.6  77." .667 .67? -8.0F2 16.172 12.F56 100.oI
21 256 .113 66.7 7.'R9 .671 ,610 -

7
.7ot 16.468 13.279 112.17

2 . 62 ,126 66.2C 7'.16 Lo4 .t'' -7.476 16.778 13.409 127.560
21 .5 97 .14j 69. 1 7r7. C 7r3 f6 4 -7.CE 17.i47 13.61 141 .3E
24 .7 56 .1'' 73. 0 72. Q .712 .672 -6.6o3 17.271 13.777 153. 31
i 5 825 .Itb 71.r4 72.74 .722 .fA3 -6.747 17.507 14.0T6 167.300
26 .28:97 ,1Q, 72.9 72.6U .7'2 .602 -6.kcS 17.765 14.2C1 181.896
27 Z0957 .194 72.76 72.45 .73v .772 -6.323 17.931 14.308 194.C59
28 .1023 208 7.67 72.31 .746 .713 -6.102 A1.IC4 14.621 207.4!P
29 .IC94 .22 74.'u 72 .01 0757 . 71 -5.2_5 19.349 14.754 221.P3]
30 ,1153 .234 75.?r 72.14 .765 .74 -5.7Z2 18.553 14.857 233.791
1 .122E .24, 75.03 72.05 .771 .73u -5.1-4 18.711 15.C63 248o'86

32 .17v4 .263 76.73 71.06 ,785 .743 -5.345 18.909 15.2C3 262.378
'3 .1.67 ,296 7 0 .S2 71.63 .796 .760 -4.923 19.351 15.509 297.443
34 .16'4, .334 87.22 71.37 .815 .778 -4.4E6 19.7Eb 15. 99 332.91!
3S .1813 .36E 81.E. 71.15 .832 .7C3 -4.C75 2,.179 16.271 367.58?
36 .19 99' .425 8. U 1.90 . .848 .81 -3.69? 20.561 16.616 04.')71
37 .2167 .4 4 84.94 7'.7, 86l .E14 -3.321 20.9!2 16.9:1 439.34t
38 .246 .477 8.1.2 71.u .876 .A!9 -2.98 21.:96 17.217 475.629
39 o2513 ,510 67. 6 70.3 .891 ,3 -2.643 21,61 1 7,495 50,.483
4C .2697 ,54 6 9 .15 7C1 . 9 1S .8 -2.3L9 21.945 17.75C 546.782
41 .2866 .52 9C.14 6Q.90 .916 .8-3 -2.039 22.2114 1.C44 581.41
42 .3043 .616 91.47 b.12 .929 .FQ2 -1.731 22.523 18.2q6 616.921
43 .33;3 .689 93.4, b.43 .9s5 .914 -1.222 23.C32 18.754 687.872
44 .3744 .7EL 9!.?; 6o.05 .968 rlTs -. 772 23.4c2 19.250 759.024
'. .4Z93 t,7l 96.74 60.70 .98E .'5. -is14 23.843 19.617 829.777
46 .44.1 .53 9-.'1 E .C1 .9.3 .7 6 -.17F 24.C79 2C.I3 90C.925
47 .479C .9i4 9p.0.. 6'.!3 .9 9b .8 -."a 5 24.199 2C.274 972."77
46 .5145 I.J45 90.31 6o.?1 10.C .996 -.010 2'.244 ?C.04C 1043.C28
49 .549! 1.11b 98.46 bR.Ib 1.00c .998 *"11 216.265 ?0.083 1113.572

.10 5P43 1 .18R7 98. 36 6 A. 16 .9C9 In COO .16 2:.2 38 2(3.520 11114.2
61 .1 9 ' 1.258 98.. 68.15 1.0 occ r .005 2 .2S9 2C.23 1755,784

6 -.4 5 1: 1,; j9 9: .' j 6t117 1.201 19 9 02j1 42 ' 6 ?0.573 132b: 28
3 6 8 9 1.b 4 L v 681 1.0 .00 .01 I1 24.265 C0.S27 1397 79

54 .724C 1.472 9 ,58 b%.15 1.0C2 I.rri .039 24.293 ?C.53 1868.728
55 .7 5(S 1.543 9A.1 6P.14 1.002 1.n'I -. % 24.252 2I.36 15!1.67k
56 .7944 1.bl4 98..8 oP.13 1.c01 1.2:2 .:14 24.268 2C.56 1610.426
57 312tL 1. 65 98.C 6,0 .1; 1.000 1.001 -. 309 24.245 20.'33 1681.376
)8 .857 1.75 98..0 6f.14 I.CC 1.01 -.IE6 24.248 2 .'43 175 2.9 3o&
5C .8996 1.6 7 98.3i 6P.13 1.011 1..:2 -. C[8 24.246 2C.59 1823.6E2
PO .9347 1.696 98.37 6.12 1.05Z 1.C3 -. C12 24.242 ?C.567 1894.834
61 .9694 1.969 98.32 6.11 .999 1.0C3 -. V26 24.228 20.504 1965.176
62 1.Z)C4 2.L40 9P.19 6.29 .999 1.004 -. 033 24.2l 20.60F 2036.329
o3 1.2933 2.619 98.28 68.12 .909 1.0C3 -.034 2'. 2

L) 2C.573 2613.66T
b4 1.5755 3.200 98.25 68.12 .998 1.002 -.041 24.213 ?C.565 3193.P30
o5 ;.8617 3.7P1 9p.27 68.13 .9QE 1.0C? -. 037 24.217 20.558 3773.99Q
b6 2.1471 4.3"1 98?.2 6A.12 ,998 1.003 -.039 24.215 20.573 4352.47
67 2.4327 4.941 98.32 6p.16 .999 1.C;o -. C24 24.219 2C.519 4931.499
68 2.7185 5.521 98.35 68.:9 .999 1.005 -. C17 24.237 20.615 5510.85P
69 3.0045 6.102 9P.19 68.08 .998 1.005 -. 356 24.198 2C.621 6t9C.622

Table 5.



JOB KLDC? TAPE 3166R- FILES C0121, RUNS 5.01-S.21 03/00O/79

RUN No E I. POINT 7.o NO GRID

FOUNrIAPY LAYER PPOPEDTI LIVA STAELAYED

I04TEOPOLATION FUN.CTION FP04
TO WALL U.ALL TO Y#=35

Fp~r STREAP' VELOCITY = 98076.1 9e.761
FREE STPFAM4 TE~wPrRATURr 6e.r,33

WALL TFE'PEPATURE 7 83.510
WALL H4EAT FLUY = .0514S

FPFF STP-Aw DENSITY 7 C7661
FREE STPEAOO K1"EmATIC VISCOSITY = COL1 92

CFr.SITY Or FLUID AT W8LL SC7450
KINEMITIC VISCCSITY or FL!IPr AT WALL nCC1673

6ALL/FQZ7L STRFAI' DENSITY PA710 , 9724~2
LO: ?rION DY,,d'L'S N'JvrEP (REY) 20512CI.9F

INPUT VALUE OF VELOCITY DELTA 9 9-
IN'PUT VALUE EF TEPOEPATUPF DELTA r *E901C

CALCULATFC DELTA o4?
DELTA 99.5% INPUT Z .CO311Y

DISPLACFrNT THICKNESS (DELSThRI .08240 *08254
?00P NTUM THICVNrSS (THETA) Z C5725 *057'43

ENEPGY-DISSIPATION TI1ICKNrss I114 910124
EVTHALPY THICKNCSS GZ.O2 ? .00202

SHAPE FACR 1' (DLSTAR/THETA) 1.'43Q4C JoU3740

SHAPE FACTOR 32 fENErGY/INETA) 1.76691 1.76?97
MOMENTUM THICKNESS REYN ;LDS N'.J~rEF 295B,93 2968.12

DISPLACEMENT THICKNcS, rEYNfOLnS N!IwrEr 4259IJ9 4266,46
SKIN FPICTION COEFFltrIENT oCC3237

FCTCTION YFLOCITY 49C2944
LAW or TH WALL CONSTANT (K) *10
LAW Or THE WtLL C('%STAN T (C) Jo -

WAV'E STRENrTH = o50245

CLAUSEMS Ir'ELTP' INTFGDAL = -1 *83953 -1.97363
CLP~jSEPS 'C 1kTEGDAL r 13.63402 13.60837

CISPLACE100.1T THICXNLSS - CONSTA ' DENSITY Z.07772 *DFT52

POM!%7UM THICKI'.ESS - CONSTANT DENSITY =.057b9 !157P7

SHArE FACTOF 12 - CONSTANT DENSITY = 1.3'4724 1.39143

LOCATION -X- 40.30000

Z CENTERLINE

Table 6.



J0 NLOO2 Tact 316bR- FILES 01-21, RUVS 5.01-S.21 03109179
RUN 'c. 5. POINT 7. NO GRID

RFDUCED PPOFILE CATA
Y/ U T U-U[N INCHES DELTA FT/$SC OEG.F U/Ur TwFT& UTAU U(01 14(1 V10)I .C"Z3 .313 30.24 7b.9: .3R7 .- 0A -1S.021 9.489 6.4S zo.f,72 :Cco5 .. ]2 4C.6L 70. 7 .411 .350 -14.433 10.C7 7.338 13.]oc3 . .V75 .Z14 "3.9 77.05 .'i5 .379 -13.615 13.695 7.923 15.11?4 .0065 .016 46.89 77.51 .475 .'.!1 -12.71 11.6'b 8.101 17.1195 .:cs .016 4P.97 77.72 .4r6 .420 -12.357 12.153 8.80 19.1266 .:II] .020 51.64 76.81 .5?3 ..47 -21.695 12.615 9.371 223377 .013 .L23 5?.7 76. 3 .534 .466 -11.412 13.C9 9.7 14 7468 .P13? .025 53.91 76.j *546 481 -11.130 13.379 10.082 26.7539 * 1uj5E .2.9 S oo 76.02 .561 .5 Z -10 .761 13 .74 9 10:;S6 31ol1ft

13 .3175 .02 56.57 7 .77 .573 .517 -10.472 14.038 20.832 35.18?11 .C197 .Z!o 57.fl 7r.6o .53 's -10.212 14.296 I1.C69 39o5q712 .L211 .09 58.24 75.92 .59c .533 -10.057 14.4k3 11.18.. 42.40713 .-:23 *ill 5R.fC 75.36 .594 .944 -9.9,2 14.557 11.!P9 44.8151" .^-Z47 .'6 59.?v 7F.13 .601 *5EV -9.774 14.77t 11.731 49.63?15 .0267 .U49 6C.3. 75.0 .6:9 .568 -9.595 4.915 11.90! 53.64616 C02o7 ;3 6.79 Q4.,- .615 .573 -9.425 15.C*5 12.02C S7.66017 .L322 ..56- 61.21 74*.5 .620 .578 -9.318 15.1e2 12.119 60.67T1 .n3& .6E 62.7o 74.17 .635 5"7 -8.935 15.5'15 12.57P 73.91619 Z.;4 .Ewl 64.22 74.34 .650 .f12 -8.572 15.938 12.e28 87.965ZL 357r *Z9
4  

65.66 74.2 .665 .827 -8.214 16.26 13.136 02.lft
1 .2566 .d' 66..5 73.97 .675 .637 -7.96E 16.542 13.35: 113.65422 .co33 .117 67. 6 73.78 .6P4 .649 -7.734 16.776 13.61! 1 7.10123 . 7%7 .1T 6q.6 73.9 .695 .*f2 -7.4G5 17.045 13.88e 141.95724 .Z,

7
,5 .141 6Q.43 73,rl .7,3 .668 -7.28C 17.2L2 13.997 1 ! 3 .r 9 3

25 ... 3F .154 7L.48 73.!7 .71-4 .677 -7.C19 17.401 14.196 168.? 426 .090 .167 71.39 73.23 .723 .686 -6.794 17.716 14.3.7 1e2.292Z7 .096, .177 71.99 73.11 .729 .694 -6.643 17.867 Ill - 8 193.31
28 .1034 .19C 72.89 72.98 .738 .703 -6.421 18.089 24.732 207.58029 .11Z3 .2C3 73.!3 7?.'7 .745 .713 -6.262 18.248 14.886 221.42830 .11w' .214 74.13 72.76 .751 .717 -6.112 1.398 15.039 233.47131 .1237 .226 75.00 72.62 .759 .727 -S.896 19.614 15.246 248.32132 .13wF .241 75.66 72.01 .766 .735 -5.729 18.761 15.4C 262. 7133 .1473 .271 77.!, 72.29 .7e3 .749 -S.315 19.195 15.'Z0 295.68634 .1651 .,'4 79.07 72.'5 .Sri .765 -4.587 19.623 16.0:3 331.C935 .16i2 .336 80.60 71.83 .E16 .780 -4.S07 20.003 16.3 4 366.13V36 .2C07 .369 82.6 71.60 .831 .7*5 -4.144 20.366 16.671 402.R5737 .2178 .t41 83.9 . 71.37 .846 .810 -3.773 2!.7!7 16.983 437.i7638 .235 3 .4!3 84Q2 71.19 .860 .823 -3.435 21.075 17.263 472.2903; .252P .465 86.14 7T.97 .872 .837 -3.132 21.379 17.552 S07.42040 .27C9 .499 67.Fl 70.81 .88 .848 -2.791 21.719 17.779 543.74641 .2877 .53: 8.6b 70.63 .898 .860 -2.502 22.008 ]8.030 577.46342 .3050 .563 90.01 7C.Y9 .911 .876 -2.172 22.338 18.366 613.99?43 .34 .627 92.1 70.r, .933 .9C1 -1.654 22.856 18.884 683.43r4 .3766 .691 94.06 69.71 . 52 9~91 -1.16 ' 23.342 19.319 753.5754S .41 9 .7 o 95.82 60.40 .968 .942 -. 78 23.730 19.741 A2.72 146 .4455 .82c 96.97 61.13 .982 .960 -. 446 24.064 2C.123 894.16247 .t.8 .885 9'.8. 68.92 .991 .974 -. 228 24.282 ?C.417 964.6648 .5153 .949 98.3e 68.75 .996 .985 "*096 24.414 20.660 1034.24749 .5SS 1.013 98.59 68.6Z .998 .996 -. C43 24.467 2C.671 1104.89260 .58,3 1.077 98.72 65.94 1.000 1.000 -.011 24.499 20.956 1174.73851 .62Z5 1.142 98.77 6o.3' I.Co0 .999 .002 512 2C.954 14E 0:52 .65!3 1.20b 98.79 68.F2 1.000 I.001 .Oc 24.518 ?C.983 1315.22253 .69.6 1.271 98.72 6p.!3 1.00Z 1.000 -. 01C 24.50L 20.958 1386.16P54 .7255 1.336 9.73 68.5s 1.000 .999 -. 008 24.502 ?0.937 1456.11155 .76Z4 1.4:0 98.7s b'.54 1.000 ,996 -.004 .506 ?C.888 1526.1 356 .7q53 1.464 98.68 6P.6l .999 .99S -. C19 24.491 2C.659 1596.19657 .83J9 1.530 98.? 4=.61 1.Z0 .995 -.011 24.499 2C.656 1667.64455 ,8653 1.593 98.73 6 .52 1.Cno .994 -. C09 24.531 ?C.S44 1736.68459 .9C,3 1.oF7 9o.6#4 68.61 .999 .995 -. 230 24.479 ?.8S4 1806.92'o0 .935 1.722 98.64 6D.62 .999 .994 -.030 24.463 2C.633 1877.S7261 .97C9 1.767 98.65 68.67 .999 .99r -. 028 24.4P2 20.762 1048.619b2 1,:058 1.851 9p. B 68.65 .998 .992 -. 045 24.465 ?0.793 2M18.66?63 1.29Z7 2.376 9R.61 68.63 .998 .993 -. 039 24.471 20.518 2590.44564 1.576S 2.902 98.S7 6p.71 .998 .988 -. 047 24.63 20.727 3164.03465 1.862f 3.429 98.S5 68.71 .998 .9o8 -. 053 24.4S7 20.717 3738.226b6 2.14 2 3.9 4 98.54 48.72 .998 .9P7 -. 056 24.454 20.703 14311.41467 2.4330 4.48 98.63 68.70 .999 .989 -. 032 24.478 20.726 4884.PD68 2.7197 5.006 98.83 6m.7" .999 .909 -. C34 24.476 20.726 5458.'9Q69 3.0055 5.532 98.55 68.71 .996 .988 -. 053 2%.'57 20.710 6031.982

Table 6.



JOe KLD',2 TAPE 31669- FILES 01-219 PUNS 5,01-c.21 03/C9/79

Du)N P.o , P C 7ST e. NO GRID

FCtIN! AOY LAY!I% PPOPEPTIES L~EPSIJPNDYE

INTEOPOLATION FUNC7IO%' FPOM
TO WALL WALL TO Y*=35

FREE STPEA4 VELOCITY 7 9&6b6 9Ss660
rPEE STREAM TFMPEPfTUPr- 66,.63E

boALL Tr,4PERATfJPr i61
WALL H4EAT FLUX . c. fl9 1

FPFE' STF'rAm DrES77Y . 7bb2
FREE STRFA"I KINE'-ATIC VlS~c(S1Ty '1 = ;1

FNITY Or FLUJIP AT WALL*F74;
gINEMITIC vl'CIT F FLoPUwLL.J17

WPLL/rPrL STkrt" rE':S I IY P AT I( 9723r-

LCLATIO1. PEY~r-LrS N'-,MDEF f rX) 2C8C113*22
I\%'uT VALUE OF VELOCITY OELTP

I'PUT VAL"!E OF TEPPER67LIPE DELTA 167011
C A LULtTEP OELTA E51

DELTA 09t I NPLIT LD5

DISPLACEMENT THICKN.ESS (DELSIAP1 ODS371 .06399
MnmrTUM THICKNrSS ITI4ETA) = o.04 os5i

EN-EPCY-[ESSIPfTIO0' THICKNTSS 7 .10321 .10317
Ek-TH-ALPY TH-ICKNESS = L[2c&1CC

Sli~ FACTOR 1'> (DELSTAR/THETA) = 1*43257 1,03556

SHAPE FACTOP i-2 1ENrY/T4ETA) r 1.76622 1.76733

MO'FNTLu~ TPICVN ESS REYNOLDS N04DED 3C16.L.9 3 09.9

DISPLACEMFNT THICKNFSS PEYN-LrS N"'maEp = 432r,.77 4335o37

SK11'. FP1CTIO' COEFFICIFNT 7 *C3219
FRTCTIn?," VFLOCITY I18

LA. OF THE WALL CONSTANT (9)o4I0
L A w 0 1 THE WALL CONSTANT fC? 5.D . 1173 L

WAK'E STRENGTH G17

(LfLSERS PfELTA* INT-GQAL -z -1*9C17F -2.n1524
CLAu'cFDS 'r ' IN\TEG3OAL. 13.79'419 13.91979

PO1SPLACEmE%T THICI(VESS - CONSTPNT VENSITY = 974;54 ol39o

M-wMENTtLI THICP(':ESS - CON~STANT DENSITY = C5F6 11?q

SHAPE FACToc 12 - CONSTAT CENSTTV 1.35106 1.19css

LOCATION -X- c~c

I bZ z 6 INCES

Table 7.



JCbE 9LDO 7ADE 3166P- FILSS C0-21, PUNS 5.01-5.21 C3/29/79

PUIN '. N . P07NT A. NO 6R1D

PFLUCED PrCFILE CATA

y Y/ U I U-UfN INCHES DLTA FT/SEC PE,.F U/U- 
T

Hr
T
A UTAU U(*) T6.1 Y*)

1 . . 6 36.45 70.P3 .3tc .214 -I5.49 9.091 5.362 A.6S32 .1S'. . 36.77 79.r? .373 .3r6 -15.ai 9.152 6.199 1O.O513 .t4 .1: 4'..1z 78.42 .4C7 .34e -I'.S65 9.90 7.350 12.449
4 .o75 .1 4!.73 77.89 .443 .3' -13.66b4 lo.eob $.)Co 1s.no"5 &14 LIS 'E.'1 77.r 1  .49 .1U9 -13.42 11.577 8.632 16.0166 ..112 .01'. 50.rb 76.02 .5r7 .44P' -12.1[6 12.m72 9.1159 23.44137 .211'4 .271 51.PZ 7f.64 .525 .4(7 -11.674 12.9:6 9.96C 22. 18 .123 .22 52.-1 76.41 .532 .482 -11.4c7 13.."3 10.177 24.64'9 .. 412 .f76 54.79 76.fb .551 .Sr -11.02A 13.551 10.675 28.23i

13 .:*lbS .232 5S.61 7C 79 .581 *3 0~ 1.725 13.855 11:341. 33:C31i I . 2
1j 7  

*.A4 56.P! M : -9 *57b .5 ,6 :]C.11:6 l4.lC4 1* 2 5 3?.1291' .2Z .'?7 57,43 75.118 .5F2 .544 -10.271 14.326 11. 4 F7 10.2271 .X'14 .'9 5A. 1b 7 .34 .SIE .v4 -IC.116 14.464 11.689 062."2514 Zo?36 .211 5. E. 75.11 .504 56 -. 975 t1162 H?.CI 1 4 7.:22 1i5 Z25 .0 N 59.1L 7.Z .599 t 76 -9. 56 1.? 12.1: S7.'1916 Z276 .21C 5 .1)i 74.91 .6'7 .542 -9.65! 14.927 12.286 55.21517 Z 291 .253 6 r,*4 3  78i.t .613 .5'S -9.524 15.JS6 12.364 58.212S . 35F .. 65 6?.t 74.49 .679 .610 -9.119 15.462 12.887 71.6CI19 .L4Z7 .37E 61.73 7 12 .b
4

6 .f21 -6.702 15.876 13.119 65.79^2- .. 493 . L93 b4. 4 74 rQ .656 .637 -6.100 16.1C 13.462 98.57921 . %57 .II1 66 .s 7 . t .669 .6r! -8.125 16.r%5 13.7A3 111.!692 .Z627 .114 67.21 73.74 .691 .6(C -7.E35 16.7014 17.931 125.35723 .6 ? 1?C 64. 13 73.!6 .691 .672 -7.6t.5 16.974 14.105 17e.54'24 .2754 .137 6
0

. 1 73.44 .7C1 .602 -7.342 17.238 14.362 10.73725 .'224 .1112 72. 1 7?.32 .710 .689 -7.13? 17.442 1#1.557 164.72526 .-- P93 .12 7C.QL 73.1S .719 .697 -6.917 17.b63 141.724 17e.51%
i7 .. 95 .173 71.66 73.14 .727 .7ro -6.722 17.6!7 14.781 190.904
28 .1124 .1-6 77.1-5 72.05 .734 .712 -6.529 18.051 15.C%1 204.69329 .jo13 .116 73.51 72.si .71! .72C -6.31 19.265 15.197 218.415i3 .1155 .12 73.€5 72.77 .7EC .72- -6.155 18.425 15.299 23.97131 .122? .2,2 74.7t 72.sf .7st .7?2 -5.954 18.625 15.456 244.4632 *1?94 .2 5 75.39 72.v5 .764 .7!9 -5.797 18.7P3 15.612 258.64833 .14'4 .266 77.1c 72.3! .72 .754 -5.358 19.222 15.9?6 292.62144 .1E41 .298 7F.63 72.12 .707 .768 -. 990 19.59C 16.215 327.9?35 .11A16 .33u 8r.33 71.1R8 .614 .7e4 -4566 20.013 16.555 362.96?
36 .1993 .362 81.F4 71.65 .83:) .7q9 -4.19: 20.3F9 16..76 398.33437 .21b7 .303 83.23 71.46 .644 .612 -3.'4i 20.737 17.151 433.10638 .234E .42o b4.17 71.23 .856 v?77 -3.E36 21.044 17.469 468.6773r -514 .456 85.73 71.04 .E69 .E40 -3.222 21.356 17.7!1 SC2.449
4' .2E9, .46s 86.93 70.92 .681 .F49 -2.q22 21.b56 17.938 538.61941 .2SbS .52C 8A.26 72.73 .895 .Ffl -2.57 21.903 18.179 572.59242 .3C43 .52 89.31 71.c1 .9C5 .875 -2.33: 22.2cC 18.412 608.!6343 .33;3 .bb 91.'7 70.21 .927 .605 -1.792 22.7P8 18.912 676.10544 .3744 .679 93.4! 1Q.49 .947 .r16 -1.3C3 23.2'7 19.353 748.24M45 .4093 .743 9F.02 69.81 .963 .935 -. 9L6 23.74 19.747 817.09146 .4443 .Er6 96.11 b9.34 .97b .93 -.537 24.013 ?C.126 8F7.9347 .4794 .Pic 97.45 60.r8 .958 .9?1 -.- !1 24.274 2C.4199 958.27643 .5144 .913 9. 11 6.9: .994 .983 -. 139 24.442 2C.754 1028.019419 .5194 .9"7 98.r4 68.79 .9;9 .19 -. 030 24.55C ?C.9C9 1!7.Q67
SO1 :5845 1:L681 98.63 68.71 1.020 *oos -.027 211.573 21:022 1168.10551 .6193 1.124 9e.f3 6p.f6 1.cc .998 -. 0C8 24.$72 1.21 4 1237.64@
52 .6543 1.107 98.65 6P.63 I.Goc 1.Col -. 002 24.677 21.135 1307,Sg1
53 .6897 1.2SL 98.73 bo61 I.00 1.Con .DI ?4.SQU 21.122 1376.33354 .7243 1.314 9.74 68.65 1.0C1 .999 .019 21.09 71.10 117.476
55 .759' 1."7s 9s . 6S.66 1.011 .9q9 .C16 211.505 21 C27 1517.1119
56 .79.! 1.442 9A.69 68.68 .2 .997 .C07 41.5r7 21.262 1587.76157 .S29i 1.525 99.73 6P.66 1.2C1 .908 .r18 24.5qe 21.CoF 1657.58 .6643 1.565 98.65 68.65 I.coo .19 -. C2 24.578 21.14 1727.2417
59 P8995 1 .t,3 2 9F .2 6l81. 66 1.2.0z. .99s1 -.210 24.57:; 21.C66 1797.S9c62 .9344 1.696 98. S4 68.68 .999 .997 -. C29 24.55C 21.065 1867.333
61 .9693 1.7!9 9'.62 6P.67 ].20CO .998 -. ll 24.569 21.278 1937."7662 1.OC-4E I.23 9F.62 68.67 1.Coc .998 -. 09 21.570 71.068 2007.411o3 1.2E94 2.34C 9s. 69.72 .999 .995 -. 027 24.553 21. 07 2576.7564 1.5754 2.6C9 9'.S8 6@.9 .999 .99b -. 021 24.59 25.079 3148.76r65 1.86;4 3.37F 98.5l b.66 .998 .998 -. C38 24.5111 71.Cob ?1719.81p
66 z:1471 3.81b 98.51 6p.,7 .999 .998 -. 237 24.5-3 21.072 1190.75167 2.4324 e.414 98,56 6P.66 .999 .998 C.225 24.5 5 71085 1860.R8
68 2.7165 4.r33 91.60 61.68 .999 .997 -.014 24.560 21.261 5132.61769 3.1045 5.4!2 98.48 68.68 .998 .997 -. CA5 24.535 21.C54 604. ISO

Table 7.
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JOL KIOC2 TAP'E 3166R- FILES CI-219 PU")S 5.01-5.21 03/C9/79

RUN NO. r. POINT 11. NO GRID

FCU' DADY LAYER POOPEDTIES STA4VMArn
LINEAD SUbLAYED

IVTERPCLATION FIJNCTIOK' FPOM
TO WALL WALL TO Y*=3S

FREE STREAM VELOCITY = 99,059 990059
FPEE STrEAw TEMPERATURE 7 E'6.P72

WOLL TEMPERATUR! 84o430
W~ALL PEAST FLUY = .05134

FREE STREAM rENSITY = .0r7591
FPErE STRErA' KI"EMATIC VISCOSITY = O1c6j

0l 'NS ITY OF FLL'IP AT WALL r.07374
KIiNEP?TIC v!SCMITy Or FLUIn PT WALL 7 eOc.1653

6ALL/FrE STRrAM- CEtSITY PATIO =.97141l
LOC4TIO' PEYNrnLOS N'-JVgEP (REX) =2270367,69

INP'UT VALUE OF VELOCITY DEL 7A o 7CCC,
I':PUT VALUEr OF TE"PER8TUPEr Dc"LTO .67033)

CALCULATED' OELTA 170
DE-LTA qS.5% INOUT .02

LISDLACEMENT THICVNESS (DELSTAP) .09256 *09281
MO~rNTUM THTCI'NCSS (THETA) = .06485 .0,6492

EN~EGY-DISSlPATICN THICKNESS = .1I4 5 ;.11456
ENTHALPY THICKNESS = .00216 900216

5IhAPE FACTOR 12 (DELSTAR/T1WETA) = 1.42734 1.26
SHADE~ FPCTOR 32 (EtJFFPGY/THETA) = 107663o 1*76443

M0ME NTU M THICVNESS RE-YfNOL0S KUMM~ER 3329.59 33339140
D'ISPLACEmENT THTLKNESS nEYNCLDS N'-)M6PR = '752*47 4764o96

SVIN FRICTION COEFFICIENT = .033149
FPTCTION WELOCITY = 3s98780

LAW Or THE WALL CONSTANT (K) .41CL
LAW OF THE WALL CONSTAN' (C) = 500000D

WAVE STRENGTH = 5212P

CLALJSEPS 'QELT-"q INTFG0 !AL 7 7 *13 80 5 -2.25171
CLAUSEDS Or* INT%-PAL 1 I5.46966 1c.C7364

DISPLACEMLNT THICKNESS - CCNSTANT DENSTY = oL8824 .0906S
MO4ENTIJM THICKkESS - C'nNSThrNT DENSITY =.06533 .06541

SHAPL FAC.TOP'12 - CONSTANT DENSITY = 1.35060 1938587

LOCATION -X- 44.2200C

Z *6 INCHES

Table 8.



JOE KL032 TAPE !166R- FILES C1-21, PUNS 5.01-5.'1 03/0Q/79

Puk P.O. . POINT 11. O GRID

prOUCED PrC0rILE DATA

y Y/ U 7 U-LE
N 1NCHES DELTA FT/SEC DEO.F U/Ut THFTA UTAU UI *I T() y*)

1 .4! .r7 34. 59 8.5J .34q .253 -16.166 8.6"5 5.403 8.502
2 .C5S .C 36.13 70.2 .365 .?17 -15.7k1 9.L59 6.771 10.6st
3 .c,9! 21: 30.3b 79.14 .397 .347 -14.971 9.87C 7.014 12.42?
4 .0fl .L13 40.V3 78.16 .455 .4C3 -13.550 11.291 8.618 15.766
5 .C91 .LIE 47.74 77.66 .4F2 .4.5 -12.868 11.973 9.300 18.122
6 .Z1L3 .. 17 40. 6- 77 . 4 0 5 .4!2 -12.434 12.437 9.669 2C. !'
7 . 3222 .7 5!.73 77.01 .522 .477 -11.b69 12.972 IC.204 24..13
8 .145 .Z4 53. .2 76.51 .543 .t09 -11.345 13.49b I.882 28.528
9 .:16f .027 5 '.06 76.?3 .Est .521 -11.C30 13.811 11.14 32.652

10 .*179 .2C s5. 91 76..! .564 .S27 -10.82C 14.071 110274 35.204
11 .21911 1 56.13 76.T9 .569 .!6 -1.714 14.177 11.459 37. _'.
12 0211 .R 5 57.1 7 .P7 .*57t . t0 -10C.22 14.318 11.76S 41.407
13 .JZ3E . '6 51.1 7 .CS .5R6 . '4 -I1.263 14.59 7 12.r66 46.199
14 .Z25 -,4Z Sr.fr 75.ms *5q .57 -10.137 14.704 12.298 50.126
15 .27'S .344 5o.?7 7!.39 .59L .So1 -9.97e 14.863 12.4!1 3.8!71
IQ .0331 C.u bO.9 7S.11 .C15 .S49 -9.571 15.269 12.610 6S.04P
17 .Z4 ( .6 62.f1 74.F2 .63: .618 -9.141 15.712 13.21j 79.77m
1 . 4 78 6!.

9
- 74.-7 .646 .634 -8.7q7 16.G%4 13.556 93.321

IQ C0531 r07 b4 .9 5 74 .406 .65. f844 -8.553 16.217 1 3.765 t 10. I C
2] .06LU *J91, 6.7- 74 .73 .663 .656 -8.241 le.6n'0 14 .019 118.649
,,1 .67 .11 67.!' 73.q9 .bp .671 -7.942 16.899 14.345 132.59C
22 .C733 .11: bO.14 71.c: .6s8 .677 -7.753 17.088 14.479 143.978
23 .: 7 .1 1 6C.I( 77.77 .6c6 .6b5 -7.4 9 17.342 14 649 1.7.'21
24 .j67 .143 69. 9 73.62 .776 .695 -7.299 17. 5%1 14.867 171.662
2 .W7 .Ir3 7c.74 73.5 .714 .7!2 -7.102 17.7!8 15.023 184.C31

.120 .164 71. - 7'.41 .721 .719 -6.93: 17.911 i5.153 196.990
27 .1075 .17b 72.25 73.32 .72c .715 -6.723 18.118 15.301 211.126
29 .1134 .1'S 72.01 73.1 .736 .723 -6.558 18.282 15.470 222.711
29 .12Lb *1q7 73.64 73. .743 .731 -6.374 13.467 15.63C 236.455
30 .127 .2C6 74.1, 72.06 .749 .7!7 -b.?45 18.595 15.772 25C.395
31 .1ZA.u .2'o 7S.P 77.'1 .765 .753 -5.e!2 1 .L- 16.I' 8 283.577
32 .1620 .265 77.c4 72.46 .763 .769 -5.396 19.445 16.451 318.133
33 .1791 .293 70.A7 72.'] .79f .70 -S.C63 19.778 16.6q1 351.707
34 .1973 .322 80. 17 72, .2C9 .794 -4.738 2C.13 16.980 3B7.441
35 .2141 .3c% 81.59 71.F5 .F24 .P6 -4.3EL 21.46r 17.247 4cU.427
36 .2324 .320 81.1: 71.71 .38 .18 -4.019 2C.872 17.486 456.157
37 .24*iS .4;17 84.16 71.t6 Fso .F28 -3.7!7 21.1'r3 17.6Q8 499.032
33 .?67! .437 8.33 71.31 .t1 .003 -3.443 21.3QB 18.C29 524.881
39 .2"45 .465 86.12 71.15 .673 . c3 -3.145 21.606 18.2c3 558.6S?
40 .3026 .404 87.62 71.01 .825 .8f3 -2.A69 21.972 18.453 594.190
41 .3373 .Sr1 8. TC.70 .916 .6P2 -2.341 22.499 1F.E74 662.320
42 .3722 .6t8 91.7i 70.75 .92b .9C5 -1.E42 22.909 19.359 730.043
43 .4 7' b65 93.4o 7C.r6 .943 .924 -1.422 23.421 19.751 80C.152
44 .4424 .722 95.'4 60-?b .99 .937 -1.^08 23.832 2C.033 866.676
45 . 4 774 .7f: 9f . '7 6". !9 .07 Q04 -. 698 24.142 2&.405 037.395
46 .5122 .6'7 97.43 6.31 .984 .97, -. 409 24.4?2 2C.781 1C5.Q1P
47 .5474 .894 98.14 60.15 .991 .9e2 -. 230 24.611 21.C11 1074.035
48 .525 .9s1 9P.18 60.75 .995 .908 -. 120 24.721 21.140 1143.751
49 .6176 1.01 9E.f7 &P. 97 .998 .994 -. C4f 24.792 71.252 1212.667
50 .6525, 5.6b 911.97 68.' .999 1.002 -. 0H1 24.81 Jj79 1211 9C
51 .6674 1.123 99.!3 &R.68 1.000 .999 -. 0 6 24 &1 70 1349. 1
52 .7223 I.IP 99.b 6.87 1.003 1.000 -. 0CO 2k.640 21.393 1418.237

53 .7571 1.2!6 99.0gc 8.,6 1.00 1.0C1 *DO1 24.842 21.398 l46.563
54 .7925 1.294 99. Cu 6m.88 1.0CC .999 -. 001 24.eO0 21.375 1556.!69
65 .827t 1.351 9c.C2 6;.P9 1.02 .999 -. 011 24.630 21.369 1624.7e8
56 .8662 1.:4 99.02 68.87 1.2C 1.Cr -. I10 24.671 21.386 )693.SC
57 .e971 1.465 95.qc 49.85 .999 ].:)1 -. C27 24.813 21.415 1761.442
58 .9322 1.502 98.86 DR.F5 .998 1.C02 -. r44 24.706 21.422 f32.358
59 .9677 1.5F3 90.p1 6F.P.4 .9q7 1.C2 -. CbZ 24.778 71.43: 19CC.r6C
o 1.0C23 1.6!7 96.R6 68.84 .996 1.0C2 -405 2.700 21.430 1967.Q94
o 1.2F73 2.102 90!7b 6P.86 .997 1.001 -. 069 24.771 21.407 257.56b
62 1.5734 2.5St. 9.R6 6P.04 .99 1I.O2 -. 049 24,792 21.438 3189,3C2
63 1.8597 3.037 9t. 74 68.A2 .997 1.0C3 -. 0e 24.766 21.453 3651.429
o4 2.1449 3.5C2 98.75 68.P2 .997 1.003 -. C76 2t.764 71.161 4211.397
65 2.43C! 3.969 9E.06 68.80 .998 1.05 -. 050 24.791 71.491 4771.756
bb 2.716S 4.436 9e.81 68.01 .998 .O' .0.45 24.795 21.468 5333.687
67 3.0024 49:3 9874 6879 997 .05 -080 24.761 21500 5895 028

Table 8.



J0 MLDVC2 TAPE 316- FILES C1-21, RUNS 5.C1-s.21 C3/:9/79

Ru' U~.~ POINT 13. NO GRID

QOUN\DAQY LAYER P"'OPrPTTES SADP
LINEAR SUPLhYE5'

INTEPPOLATION FUNCTION FROM
TO WALL WALL TO Y*=35

FREF STREtM VELOCITY r 991" 99.148.4
FREEc STPrAP/ TEOPERATUPE r 68.745

WALL TEMPFRATURS 7 F.12J
.IALL HEAT FLUY = CF1E51

FPCE STR71V DENSITY = *C7593
FREE STPEAIb Kj*:[VATIC VISCf)S!TY s'C10

DFNSITY OF FLUIn' AT WALL =.37376
KIAEMtTIC VISCCSITY 017 FItfIC AT WALL 7 4::C1691

wALL/rpcE STREI.' DEITIY PATIC: =.97173
LOCATTO' PE-Y:NCrS Nt-MEE (RE X ) : 26S2E79,76
INPUT VtLUE CF VELOCITY VELTA r 9777300

lPPUT VALL'E OF TEPPERATIUfZ DELTA = 0 8E7!
CALCULATEC0 VELTA z 'D7

DELTI 095 INPUT r :cc
DISPLACEPFNT THICKNESS 40FLSTAPJ .10768 o1O7f;!

Mnmr.NTUNj TP~ICKNFSS ITWETA) = G07533 .07549
ENEPGY-ClSSIPTIOk~ THICKESS =.1331C .13317

ENTPALPY IHtICKNFSS .00265 s00265
S H A 0 F A CTOCP1 1 DE L S A R/ THE T A) 1. 4 29% 0 1 0 42 A13
SHA6F FACTOR 3Z (ENFPGY/T14ETA) 1*76673 1.764C4

M3IEN7LU" THICKNESS PEYNCLDS N1,MDEP 3864. 57 38q2.79
DI7S PL AC E00,EvT IT4ICFNCSS OEYNj)LDS N!'Metc 5F5 2 *6 3 S559.4!

S5J~w FPICTION1 COEFFICIrNT oOL3022
FFTCTICN VELOCITY 7 !09216C

LAW or THE WALL CONSTANT (K) =.41000
LAw Or' ThE WALL CONSTANT (C) = .C0030

WAKE STRENGTH = o6222

CLAUSERS 'PELTA' IP'TrrDAL = -2.52846 -2.66697
CLAJSEPS 11-1 INTt&PAL = Ps71867 1Ro7C714

DISPLACEMENT THI~kkKEF - CCNSTtNT DENSITY =. 1087 .1 CE17
'0 V E NTU P THIrkf,,SS - C3INSTA8T PF'NSTTY =.07592 r0760S

SHAPE FACTOF 12 - C'-%STANT DENSITY = l34P55 lo?8236

LOCATION -Y- 52.22000

Z CENTERLINE

Table 9.



JCb KLDC2 TAPE 3166R- FILES 01-21, PUNS 5.01-5.21 03/09/79

PUN NC. S. POINT 13. NO GRID

RODUCED PROFILE r0TA

y 7/ U 7u-ur
K INCHES DELTA FT/SEC Ef G.F UUr TH4TA UTAU UI.3 V4.) I44)
1 .6c57 .2c6 35.52 79.45 .357 .304 -16.3L1 9.057 6.294 10.3C2
2 *C63 C19 37. 76. 9 *!.3 1 .337 -15.694 9.b65 6.988 12.234
3 .Zr7 .[11 2.32 78.44 .426 .39 -14.566 13.792 7.f56 14.S'
4 .00 5 .12 #S.14 71V.1 I .q 4s .392 -13.F49 11. 51 8.172 16.687
5 .:1:2 .C14 40. 77.63 ."de .472 -12.9q6 12.363 8.750 19.777
6 .:115 .F16 50.11 77.34 .5C5 .441 -12.56L 12.7C8 9.139 22.78o5
7 .012= .Z18 51.10 77.17 .514 .4!2 -12.325 13.C79 9.375 24.218
8 .0145 .1?c 57.72 77.02 .530 .462 -11.913 13.44s 9.570 27.697
9 * 16 .073 54.71 76.65 .543 .4P6 -11.5b6 13.773 10.71 31.562

10 L 1 6 .02 5S.C5 76.42 .5S4 .501 -11.321 14.0C7 10.375 35.42f

12 .2 1q .51 56 !1 76 . !5 .569 . !19 -IC.922 1'4o 1 t 0.749 42 .!P6
13 .:23- :3 56.c4 75.04 E573 .S32 -!0.F34 14.521 11.030 45.092
14 ..754 .11b 57.%5 7c.74 .574 !45 -10.6o4 14.C75 11.296 48.95'
1$ .=77i .'39 5R.79 75.63 .566 .552 -10.494 14.664 11.447 52.1323
16 ..,29: .,1 5A.P5 7!.'7 .592 .S6 -I0.345 15.013 11.l23 56.495
17 . : .c0 61.14 7.'E .6C5 .560 -1. 23 15.3!5 11.785 68.A65
1 .u2 5 w bi.73 7.,.n9 .621 .507 -9.616 1.741 12.175 E2.2C1
19 Z249 .070r b3. 3. 74 A 3 .637 .614 -9.?Z01 16.167 12 .5S2A 95 .344
23 .15fT u~7e 64.2 711.65 o646 C61o -8.9&2 16.37b 12.71,1 10-6.94:!
21 ._62s .pq bs.u9 7u.21 .6E9 .C25 -8.65F 16.7% 12.9:4 121.036

s2o55 .% o.. 74' 61 .' .4 16.91 7 13 .2> 134 .3846
23 .27SE .127 7.?_ 74.17 .676 .t47 -8.723 17.135 13.4:) 146.17S
24 .2623 .116 6P.11 74.77 .685 .6c4 -7.991 17.367 13.F52 159.125
25 .F9- .1l6 68.A3 74.-1 .692 .fF7 -7.K7 17.551 13.626 li?.654
2b .:qs3 .1!5 b9. 45 73.G6 .b8 .667 -7.641 17.710 13. 3C 184.?51
,7 .I22: .145 7C.74 73.74 .726 .675 -7.446 17.91 3 1C00 198.. 1
25 .lcqJ .15S 71.17 73.62 .716 .6R3 -7.21C 18.14 10.149 212.276

9 .llsO .1x! 71.2 73.56 .719 .6c7 -7.121 18.227 14.239 223.293
30 1227 .173 72.13 73.46 .775 .692 -6.9(6 18.3Q3 24.34f 236.436
11 .1,133 .*1o2 72. cG 73.37 .732 .699 -6.794 18.564 14.4P9 2U9.95
32 .1465 .ZC7 74.43 73.09 .748 .717 -6.378 18.982 1.872 283.20f9
33 .IE42 .232 75.88 77.Pb .7f3 .7'2 -6.E09 19.349 15.179 317.419
34 .1914 .25b 77.13 72.65 .776 .746 -5.690 19.66b 15.461 350.663
35 .1991 .2v2 7.56 72.U2 .790 .761 -5.325 20.113 15.767 366.419
36 .2167 .326 79.64 77.23 .8c1 .773 -5.CSC 2C.308 16.023 418.889
37 .23.9 .311 8921 77.76 .813 .7F4 -4.749 2.629 16.256 454.C66
38 .251 .3'b 62.2 71.15 .b25 .7c8 -4.04b 20.913 16.54? 486.92!
39 .:695 .3az 83.14 71.69 .836 .8r9 -4.159 21.2'C 16.764 S?0.404
.2 .26c, .4C4 84.1$ 71.53 .64t .819 -3.900 21.4c6 16.973 553.41r
41 .304i .47L 85.?; 71.33 e 5 .879 -3.6C9 21.749 17.179 588.587
42 .3397 .479 67.1' 71.08 .873 .868 -3.r91 22.267 17.!79 656.620
43 .374F .579 80.13 70., .dr6 .866 -2.631 22.727 17.96C 724.461
44 .4:91 .576 92.p9 70.57 .914 .e82 -2.!62 23.176 1.273 791.141
45 .- 446 .t27 9.E. 70.'7 .9?1 .901 -1.74b 23.612 18.669 859.36
45 .47;?! .67 94.21 7C.^7 .945 .917 -1.35 23.9'2 I.997 926.435
47 .51c .727 91.u, bq.76 .9c9 .v34 -1.033 24.376 19.364 995.?&?
46 .54,5 .775 96.S7 69.c3 .971 .w49 -. 734 20.b?4 19.665 1062.116
49 .z47 .825 91.!s 60.71 .9i .064 -.4o4 24.E74 19.972 113).14c
50 .6197 ".a 98.91 69.11 .989 .976 -.29C 2S.06& 20.Z34 1107.796
51 .65w7 914 9A.74 69.'Z .993 .9P3 -.1le 25.178 20.394 1265.4 43
52 .b894 .973 99.14 6P.01 .997 .989 -. 777 25.281 ?C.526 1332.610
53 .7245 1.022 99.39 68.A0 .99 .997 -. 01o 25.3&4 2C.657 ICC.!50
54 .759! 1.C72 99.4' 6 8.l 1. jD .99b -. 002 25.356 0.644 1467.997
55 .79s5 1.1'1 99.L4 6.79 1.0rc .997 -. C02 25.358 0.669 1535.644
56 .8296 1.171 99."3 bp.T 1.CCo 1.Cc1 -.Ou' 25.3c5 ?D.738 16C3.485
57 .864 1.22Z 9q.4, 46.72 .Coo 1.:2 .CC3 25.!61 20.769 1670.74c
58 .6993 1.26, 9.Q 4 b1. 7c 1.C0C. I.c0 .?c9 25.367 2C.719 1738.19Q
59 .934, 1.Z1I 99.& 6P.77 1.CC3 .9cs -.012 25.34S 21.64 1805. PA46
t4 .96Z 1.366b 9 c.U7 a6.75 1.C% .919 .07 25.366 ?0.715 1873.493
ol 1.2C07 1.41h 99.34 6'.l .999 .9q6 -.'28 25.31 7C.642 1941.013
62 1.2893 1.819 9q.42 6s.8 I C00 :9qS ::c R:31 C .635 a19
63 1.5755 2.-23 90.4: 6p.81 1.00C 906 -.2 P3. 9i1
b4 1.861F 2.677 99.37 61.93 *999 .990 -. C20 25.338 20.522 3S98.1191
b5 .1472 3.[3c 99.34 64.9D p999 .99C .026 25.372 20.515 4150.104
b6 2.4325 3.432 90.3! 68.92 .999 .go -. C24 25.335 20.485 47CI.523
67 2.7187 3.536 99.14 68.12 1.2co .989 -. 011 25.347 2C.493 5254.682
6S 3.0C44 4.239 99.34 6.q91 .999 .989 -. CZ7 25.3!1 20.508 5806.75

Table 9.



JOE KLDr-24 TAPE 3166R- FILES 01-21, PUNS 5 .0 1 -5.2 1  C3/09/79

RUN~ No, 5. POINT 14. NO GRID

FOUNrDAqY LAYER PFOPEPTIES, ST AN rA P,
LIN17AP SIJPLAVED

INTERPOLATION FUNCTIO% FQOm
70 WALL 6ALL To Y*=35

FREE STREAM VELOCITV 9e.693 90.693
FRFE STPFAM TEMPERATtIPF = 67*661

1%ALL TEMPERATURE = P3s716
VvALL HEAT FLUY = oC4936

FREE STREAM~ VNSITY = .07571
FkEE STPEAP VIPNE-ATI:- VISCOlSITY = vrC01609

VFf.SITY CF FLUID AT 4ALL = *C7347
KINE 'AlI VISECOSITY CF FL'JIE AT WALL = *CC1697

wALL/FErE STRFA" DEN~SITY RATIO = .97C47
LO)CATTC CEYIN('LPS Nf~m PEF IREX) =377C168%'37
INP'UT VALUE V'F VELOCITY DELTA= oplo

I"PUT VALUE CF 7EPPERATIURE DELTA =*2C-
CALCUILATED DELTA = PII3A

ri)ITA Qc*5T I NPL'T c-cc
DISPLAC9ENT THICKNhESS IDELSTAP) =.12213 o12228

MOMFNTUIM THICKNESS (THETA) oC8569 *(086C8
ENEPGY-VISSIPATICN4 THICKN-SS = .15136 01519Q

E -TIALPY THICKNTSS = oO297 OCC296
SHAPE FACTOR. 11 (DELSTAR/THETA) = 1.42244 1*42CE7

SHAPE FACTOR 72 (ENEPGY/THETA) = l76823 1.76573
MOMENTUM THICNNSS PEYNOLnS NUME3EP = 43Fq,67 43Q9.t'9

DISPLACEMENT TsICI'NESS REYNOLDS NULmEP = 62'44eD3 62149.21
SKIN FRICTION COEFFICIENT = 0C2948

FPTCTICN VELOCITY = 3*,046C8
LAW OF THE WALL CCNSTANT (MY = *410,00
LA. Or THE WALL CO NSTANT (C) = s03ci

WAKE STRENITH =.56814

CLAUF[PS rCELTA' I' TEGPAL = -2,911444 -3.t'6146
CLAUSEn'S 'C' IKTEG~fL = 21.5C936 21,11406q

flI'PLACFEMEPT THI(KKLSS - CONST~t.T DENSITY =.11639 .11931
MCHLNTUM1, THICKNLcSS - Cf'vSTReNT D!NSITY = CB654 C08673

SHAPE FACTOO 12 - CONSTANT DENSITY 1.l34494 1.37559

LOCATION -Y- 6D.25000

Z CENTERLINE.

Table 10.



JOE KLOCZ TAPL 31669- rILES 01-21, OUNS 5.01-S.71 03/09/79
RUN No. S. POINT 11. NO 6RID

REIUCED PRILE CATA
Y Y/ u TUUIC4ES DSL1a 1T/S5C OEG.F U/Ur ThFTA UTAU Ui*) Tf*G yf*)] *056 .Z,'7 34.16 79.01 .346 .293 -16.779 8.8*i 6.301 10.6332 .:0336 *3t 37.61 7A.73 .3s1 .3S -1s.861 9.779 7.313 12.52?3 .0'76 . 414 :l,1 77.77 .e21 .370 -1'.A.9 10.612 8.280 21.S14 .0c0e7 .uI 1 411.1 77.4? .118 .392 -14.166 11 . %Qs 8.5 1.485 .OICI .012 '7.27 77.'3 .178 *.16 -13.3S7 12.264 9.CR7 29.132

6 .0114 .15 49.C7 76.4q .5C2 .51 -12.773 12.8sa 9.84 22. 37 .;127 .c1f i s0 76.?? .510 o -12.569 13:C*2 10.123 24.439 .31.3 .C16 51.4 7.95 .524 .83 -12.222 13.439 10.S%9 27.D659 .1l17 .321 53.13 7.6R .53E .50 -I.P46 13.815 10.928 31.59710 .0169 .. 2 3 514.?6 75.0 .550 ,518 -I1.554 114.I7 11.305 35.75312 .3230 . z 51,67 75.22 J5t 
. 9 -11.45 14.215 11.545 38.20812 . 32 1 L Z t 9 S E ~? * 6 I5 3 -E. 0 1 14.3, 1 1 1 . 7 2 1 110 . 2 8 51 
-2. -11.062 14.50r 1.4O 45.196

15 .027 . 51.7' .57b .554 -1C.891 14.769 12.091 48.59615 .4275 *j71 57.36 74.66 .579 °564 -10.794 1.:bt7 12.3C4 51.09%16 .oz91 .3j3 57.81 74.57 .586 .57n -10.63V 15.C31 12.%39 SS.tV717 .33 . ' 50.32 7bc.'3 .601 .510 -30.236 15.145 12.755 67.1r1419 .1147 .0,3 6 0.,2 71.0 .614 .60 -9,9C6 15.755 13.125 80.70319 .Z"9 ....6l 61. 7'.77 .626 *619 -9.542 16.119 13.514 97.73523 -04 .169 t3C 73.61 .639 .6'0 -9.269 16.392 1.4 0.3
21 .262 .77 67.0 73.C3 .648 .634 -9.042 16.619 13.64F 117.72122 .3sq .9 b1.cs 73.3 .658 .68 -8-.773 16.aF7 14.154 131.SGII
24 .175' .33 oS.s 73. .665 .6"9 -8.592 17.069 14 .379 14 3."202 .8 25 .1:2 66.C9 7 .05 b75 .b661 -8.348 17.313 14.4.1 155.725 .C08 .116 67.23 72.78 .6E9 .675 -8.15 17.476 14.737 168.71527 .0C37 .116 67.0 72.75 .689 .683 -7.985 17.675 14.905 18.142527 .1 3 .127 68.78 72.62 .697 .691 -7.777 17.894 15.082 1914.5908 .IZ93 .175 60.74 72.53 .702 .697 -7.659 18.302 15.205 206.49R29 .157 .143 69.8' 72.47 .7C7 .7[0 -7.508 11.152 15.2F7 218.57631 .1225 1 7:.17 72.35 .73 .76 -7.372 18.2P9 15.-40q 231.41931 .1295 .111 71.00 72.'8 .72G .712 -7.195 18.466 15.542 2144.64E32 .11463 .1.so 72.17 72.3 .733 .725 -6o'41 18.817 15.817 76.36933 .14.. .202 73.78 72.'a .748 .737 -6.1478 19.112 16..91 309.9ge
35 .11 .224 7.76 71.63 .757 .750 -6.226 19 435 6.362 342.66236 7. .771 .759 -5.884 19.777 16.563 376.147.216! .267 7'.25 71.35 .783 .770 -5.576 20.0A4 6.80' 1D8.57637 .23u.3 oZP 711.3 71.!s .794 .781 -5.294 20.367 7.C45 442.57238 .2517 31Z 70.?6 71.0'q :.83 700 -5.C54 23.6C7 17.216 474.68039 .269: .3'2 80.. 70.89 .615 .799 -4.747 2.91' 17.1441 509.55440 .28t7 o3 3 1.01 70.71 .626 .r3' -4.14b6 21.193 17.bT 5841.5391.1 .3:44 .375 23!9 7.58 .835 .18 -4.238 21.423 17.855 $714.96P42 .T9 ( .419 84.3 7C.73 .653 .F34 -3.768 21.E03 18.2114 641. 943 .3797 .462 86.7 7?n. .872 .P52 -3.283 22.378 18.596 7r7.7?44 .437 .545 87.61 60.53 .888 .67 -2.P81 22.7. 18.923 773.84545 .1,3 .55 8o.21 6c.56~ .g0 .8F1 -2.465 23.196 19.242 639.193
4o .4793 .591 9C.69 60.32 .919 .897 -2. 6 23.501 19.571 905.'9747 .s5#! .634 92.15 60.!9 .934 .11 -1.698 23.963 19.888 971.400,43 .54 .t77 93. L7 6:,.8 .9A#7 592

u  
-1.359 24.302 20.175 1037.S0449 .58..5 .72 6 91.47 6 .69 .956 .936 -1.071 24.S11 20.11' 113.951 .6147 .76' 95.56 68.9 .968 .916 -.8. 24.E,2 2C.697 1170046651 .654.5 .607 96,2 6A.30 .978 .960 -,56 25.007 2C.965 1236.29252 .6893 .bc: 97.2?4 6.114 .9p5 .970 -it78 25.2 3 1.173 1301,9185? .7249 .893 97.77 611.03 .991 .977 -. 21 25.420 21.33 1369.15554 .7593 .976 90. 1 67.02 .995 .91 -.133 it.528 21,173 14 34.,12555 .79 3 *979 9!. u 67.2 .997 .9P9 .073 zs.5*7 21.587 150.226$6 .8912 19.i2 9P.t3 67.7 .998 ,99 -. 243 25:618 21.6*2 1566.02157 .6643 1.OfS 90.74 b7.75 ].0c .945 .11 25.672 21.712 1632.43558 :8095 1.109 98.fo 67.f7 1.C00 .998 -. 0o 25.53 21.79: 1696.91759 ,9343 1.152 9f. 6 6'.69 i.OCG .998 -. 1c2 25.618 21.71 1764.f44260 ,9695 1.19S 98.73 67.66 1.00c 1.000 .010 25.671 21.83C 831.12461 1.346 1.21S 98.6F 67.63 I.0C0 C.ICZ -.0C3 2S.6S8 21.867 1897.1662 1:27P93 1:5P19 9P:.6! 67:6 6 1: 0 .  I:O - J5:65G j1:833 it ItJ2

63 1,5756 1.942 9P.72 67.73 0 °98 5.6 1.83SW04 1.8614 2.294 9pa&.1 67.70 I.000 .997 -. i 25.6S9 21.773 3515.63065 2.1471 2.!u6 9F.56 67.71 .999 .997 -.035 25.605 21.765 1:55.?2366 2:4323 2.9e8 9.6z 67.71 .999 .907 -,Ole 25.6,43 2.757 593.17267 2 7169 3.31 98.63 67.74 .999 .995 -. 15 25.6 45 ?1.719 4135.065
68 3.3017 3.703 98.u7 67.78 .998 .993 -. C57 25.60b1 21.673 5674.94t

I
I
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'JOb KL.D02 TAPE 3166R- FILES CI-21, RUN~S 5.01-!*21 03/09/79

RUN' NC. 5. POINT 1b. NO GRID

FCUNDA' Y LAYER prOPEPTrES STA'~bAPn
LINEAP SUPLAYEP

INTEOPOLATION F(INCTIOfJ FROM
TO WALL WALL To Y*=35

FPEE STREAM VFLnCITY 7 96 T70 98071C
FF!E S'FFAP TfMPERATUPE 7 6 e : 0 ,

WALL TEmPERATURE 7 6.12)
iALL PEAT FLUX = oO122

FRFE STeA E'I"TTY = C7566
rREC ST~rt- KINC-ATIC VISCOSITY 7 .0)01611

DEN~SITY or FLUID AT WALL = G07328
KINEAITI: VISCOSITY Or FL'IIE AT 4ALL 0107C

6ALL/FP:E STRrtv DENSITY RATIC .96863
LOCATION' "EY.'iLflS w~prIEP IREXI 30-7586V25
INPUT VALUE OF VELOCITY DELTE

INPUT VALUE OF TE-DCPL70PPC DEL TAzF 0Ca
COLCULATEr DE1TA =90C

OELTA 9.~TNPLT z =oo
DISPLACFMENT THICXNESS, (DELSTfiPf =.1075510R

ME'-tTUM TPICKNrSS (THETA) = o07"86 .07497
E.NE~rY-OISSIPtTION THIcy-JESS =.13224 e13222

ENTHALPY THICKNESS = eC0311 r00?11
SHAPE FrTOP 1? (DELSTAR/T'-4ETA) = 1.435636 1.43799

SHAPL FACTOP !2 (ENEPGY/THETA) 1,76599 1.T6370
MOVErNTJ10 TH!CkESS PEYNGCL!S N'.)MvE1 3P22,71 3 E ? 7 aI

UISP&LACEMENT THTCVNFSS PEYNOLDS NUE~k - 549Z*6 E5503*44
SKI-4 FRICTION COEFFICIENT 0CS019

FP TCTIO:N VELOCITY 3o89672
LAw OF THE WALL CONSTANT (K') 1cc
L AW Or THE WALL CONSTA'4T (C) 0J13

WAVE STRFNrTN =.56596

CLAUSERS 'PELTA' IPYTFDAL = 2.52846 -2.f65211
CLAUcEPS or, P.TrGPAL iF.E54361 1P.64576

DISPLACLNIENT THICKN' SS - CON4STANT OENSTTY 91C213 *10470
MOM4ENTUM THICK NsS - CnNSTA%1T DENSITY C7555 f~7564

SHAPE FACTO-- 12 - CONSIAN.T DENSITY I1 3 E18 7 193 F4 16

LOCATION -X- 6C.2500G

Z -6 INCHES

Table 11.



JOE KLD00 TAPE 3166b- FILFS CI-21, PUNS 5.01-S.21 03/0179

RUN No. t. DOTNT 16. NO GRID

P0bUC0 PtXFILC CATA

y Y/ U T U-Ul-

N 114CHES DELTA FT/SEC DE.F U/Ur THFTA UTAU UI.) Ti.) I I
I .:45 .007 33.54 81.?6 .340 .22( -16.725 8.b7 S.159 8.p19
2 .05C5 .Db 3f.49 80.13 .37C .2r2 -15.965 9.363 6.676 11.29
3 -1vo9 .. 1. 1.i 7Q.51 .416 .'?P -15.C43 10.2F8 7.S00 13.200
4 .0:7F .:11 43.72 70 .5 .439 .3'5 -14.21S 11.117 8.117 14.91s
5 . 06' .P23 4.L3 78.5o .460 .3P4 -13.6?3 11.b54 8.774 7. :10
6 .31L4 .C15 4R.16 7r.12 .4P8 .410 -12.97! 12.3c9 9.365 19.067
7 .11.C .017 5-.42 77.65 .511 .4?7 -12.393 1q.939 .993 22.91S
8 .012c .Llb 51.1 77.41 .519 .4I -12.194 13.13. 1C.316 24.629
9 *C1 P .cZ1 52.79 77 .' .536 .474 -11.785 13.547 1C.P31 2F.24'

1 .169 24 53. 03 76.74 .545 .49C -11.17 13.bII 11,210 32._4 e
11 ._ 12 ..-27 54.0 76.'1 .55f .r0u -11.253 14.Z7i 11.500 36 .'2
1? , 6 .024 55,. 76.41 .563 .5'9 -11.056 1.273 11.649 39.10r
13 .0000 ,1 56.14 7t..7 7 .56 .EI8 -1.925 14.40o 11.845 42.744
14 z23Q .0035 56.9o 76.r6 .574 ,S7C -1'.791 14,4l 12.13 45.5E2
15 .C257 .Ct 57.01 7c."5 .52 .41 -1,.64 6 14.04 12.369 49.010
16 .J-6 .1051 57. ' 7€.73 .Sao .5!7 -2C.47b 14.fc5 12.569 53.R9]
17 .02 9 .:4 2 5F. 4Z 75.b6 .502 .594 -10.344 14 . 9 F7 12.650 56.749
1e -'75f *'-L 5 1). C 7! .34 z . 06 ?67 -9.035 15.390 13."88 67.S69
19 .3 4- ,261 b.f2 7' " .624 soc -9,F1@ 15.612 13.4)1 81.063
21 .*49r E71 6 .03 76,74 .63, .6c4 -9.182 16.160 13.82' 95.1c6
21 .- '50 .09 oL.7 b 74.61 .64L .1-5 -8.958 16.374 14 .05 1CR 6.s3

_2r66 "4 6.' 4~ .6'? .f' -8. 6C2 16.619 14.251 119.?97
23 c- .:i 7 -Q b1 74T . L,6 7 C S -6.442 16b. A r 14.41S 132. A21
24 .L75 *C 6 o S. 73 7,.2Z .6

7
t .6IF -6.ZL7 17.174 14.56C IA4.631

25 .09-2 11 E 67.6b 7L.r E be, .64b -7. 9P 17.363 1q.769 1F8.536
26 .1292) .12E 6F.'4 73.P7 .6c2 .(s' -7.793 17.578 15.056 171.e70
27 .92 .136 60 91 73.76 *696 t665 -7648 17bF i 15.194 1e3.99
2s .10C2 .145 69.fb 77.70 .7C6 .668 -7.4S 17.677 IS.2'4 195.089
29 .1122 .166 7C.t3 73.'9 .715 .E75 -7.227 19.1?4 15.4?9 2C.56
30 .11;t .164 70.0 7!t.r1 .719 .619 -7.124 18.277 1F.S31 220.251
31 .122( .174 71.f7 73.42 .726 .6F5 -6.93E I9.393 15.655 233.SES
32 .129A IF4 72.31 73.!0 .733 .692 -6.772 18.559 15.613 247.799
33 .14 7C .20 1F, ?3 74 73.7L .747 .7C9 -6. 40f 18 .t24i 16 .2144 K 26. 262
34 .1644 .2I3 75. 1 72.01 .7t1 .72C -6.047 19.205 16.474 313.205
35 .1f18 .2 6 76,5 72. 5 .775 .736 -5.695 19 636 1f.816 366.340
36 .199P .2P3 77.oo 77.!9 .79C .745 -S.326 21.006 17.030 3C.63C
37 .2167 .:-7 7Q.1- 7.16 .61 .7r -5.733 2C.248 17.!55 412 426
36 .2!47 .3!? 8.27 71.c3 .61! .771 -4.732 20.6T C17.621 47.112
39 .2521 .37 61.,; 71.72 P27 .704 -%.393 21.938 17.931 480.256
4C .2b,6 .7P2 8.61 71.5Z .E37 .7c? -4.12C 21.206 18.229 S13.CC
41 .28o6 .4-b 81. 7 71.34 .899 . '7 -3.834 21.48 18.441 s54.971
42 .320C .432 84.e 71.23 .66 813 -3.S56 21.776 18.581 Sl1. 20
43 .339' .4PI 66.F 7-.'- PC:0 i"7 -3.C36 22.20b 19.132 647.306
44 . 3746 .51 6 P.72 70- . 89 .P'4 -2.564 22.768 19.577 713.593
45 .4;p .5 L 9. r,7 70.?1 .916 .672 -2.c8 2'.43 19.48 780.642
46 .4446 .o! 92.1. 60.66 .933 .S©3 -1.696 23.b3o 2C.423 946.q

o

47 .4796f .079 93.'4 60.S7 .48 .91C -1.326 24.L'S5 20.P05 913.r7
48 .514t .709 94.9L 69.,-9 .961 .;26 -. r77 24.3S5 21.12 9PC.2t
49 .54 9E .779 96.01 o'. 1 .973 .943 -. 694 24.t,7 21.53 1C47.313
50 .E847 .b?t 96.6 6P.72 .9P2 .960 -. 44 6 2%.83 21.942 1113.791
sl .b201 .876 97.,S 6Q.s2 .V89 .972 -. 288 25.C04 22.21' 11gl.?22
52 .6546 .927 97.0 6P.36 .993 .90 -. 185 2S.1I6 22.42C 1?46. 36
63 .689t .977 n.39 68.2 .997 .988 -. 082 25.2s0 22.s90 1313.604
54 .7246 1.:26 9.t1 6@.17 .998 .99? -. 051 51 :, .680 1 1:.671
55 .75L 1.-76 r 9.'; 6 . .999 .907 -. n3Z sr2 2,79 1A4 ,32w
56 .7947 1.I;6 9a . f 6I . 5 .9c9 .999 -. ,25 25.3'b 22.e3; 1513.798
57 .629 E 1.175 9P.7, 6P.'3 1. c0 1.c Z; .CC! 25.334 22.867 15eC.656
58 .864P 1.2?5 9A.73 b.05 I.C03 .999 -. 36! 25.328 22.844 1647.!24
59 .[996 1.274 98.71 68.02 1.c0: 1.vI .:C1 25.312 22.69' 1713.991
cO .9352 1.3Z5 98.72 69.03 1.000 1.202 .0C3 2S.334 22.866 1781.421
61 .9697 1.373 98.70, b9.74 1.C. 1.:01 -. 0C4 25.328 22.,14 1847.137
62 1.0C47 1.423 9A.69 69.04 1.060 1.060 -. C4 25.326 22.b54 1913.RC4
o3 1.2eV6 I.i.Z7 9'.3 64.12 .999 .995 -.02C 25.312 ?2.74,Q 2456.4m
b4 1.5757 2.212 98.f5 68.11 .999 .9o5 -. ,16 25.315 22.758 30,11.442
65 1. 662r, 2.67 98,6 b8.13 .999 .996 -. C1' 2.318 22.70 356. 7.5
66 2.1471 3.L42 98.65 68.11 .999 .995 -. 016 25.316 22.757 40901.13
67 2.432e 3.446 98.6b 68.10 .999 .996 -. 134 25.207 22.772 0634.c4
63 2.7186 3. o1 98.

7  
6..12 1.C2 .99s -. O03 25.3?9 22.742 5178.432

69 3.04f 4.256 9q.2 68.16 1.C01 .992 ,C29 25.360 22.689 S723.703

Table 11.



JOB KLDV 2 TAPE 31c'.R- FILFS 01-71, PUNS 5.01-5,21 03/C19/79

RUN No. Fe POINT 17. NO GRID

rOU%~DAt Y LAYEP PPOPE"-TJfS ST ANfAPi1
LINEAQ SUBLOYEcD

INTFPPOLATION FUNCTION PPOM
To WALL WALL 7O Y*Z35

FREE STPE??' VELOCITY = 99.8.70 0*
FREE STPrAw T!rMPERITUpr = 68.758

WALL TE.4FEPATLIPF 7 85,1452
WALL HEAT FLUY ' .0J5"12

FrEE STREA' OENSITY r *755
rREE STDEAPW KI 'EmATIC VISCOSITY = coziC6ir

DcNSITY Or~ FLtJIC AT bdALL .07324
KINEmtM TIC VTS'CSITY OF FLIIln AT WALL -- .' CD1707

WPALL/FR!:E STPFAm DE"'SITY PATIn 9693F
LOCtTTC PZYNmLnS N'QEP (REY) 3 30CZE1*1c

INDUT VALUE OF VELOCITY PELTA 'z .9p!3Ej

IPPUT VtLPL CF TEMPEAAT1JRr DELTA =0PO
CALCULATET 07LTA = sQ1669

CELTA SS.5t TN LIT= cow
DISPLACEMENT THiICWNESS IDELSTAR) r.13832 *13P46

MO~~rNTUM THICKNrSS (THETA) =.C9764 09777
ENEDCGY-VISSIPATION' THICKNESS =.17257 s17262

E'JTMALPY THICKNrSS = .LD320 r'C!21
SHAPE FACTOR 12 (DELSTAP/T4IETA) = 1.o41664 1.841621
SHAPE FACTO0 32 (ENFPGY/THETA) = 1.76741 1.765ER

MOMENTJM THICKNESS PEYNOLDS N114ER = I-10.87 SC17.2S
bISPLACEMENT THTCKNE.SS PEYN%'LOS Nt'MPEP = 7C98.62 7105.52

SK TrI FRICTION COEFFICIEN.T = Z41s
rPTI~c~p: VELOCITY = 3.81464

LAW OF T HE! WALL CnNS78NT (9) 7 41000
LAw Of' THE' WALL CONSTANT (C) = 5.0000C

WAKE STRENG3TH .5419918

CLtLS79 'C-LTt' INTrGRAL = -3o391474 -3o52679
CLAJE'S, -r- INT76PAL. 24*.92:3 24609519

DISPLACEMEN'T THP'KNESS - CDN'?STANT DENSITY = .1 32f;5 .13 2 5
ME NTP TH~frK1,. S - CON~STANT PENSITY -Z .399?3
3-.HA'[ FACTG. 12 - C'"JSTANT DEAISITY 1.31I862 1.37323

LCCATION -X- 6R.20000

2 CENTERLINE

Table 12.



. I . - , i •

jrt KL L0Z TAPE 3166P- FILrS C1-21, PUNS 5.CI-".21 03/D9/79

OjK ! . 5. POINT 17. t0 SRID

PFDUC~I' OP(JIL VATA

Y y/ W I U-U
r

N INCHES DLIA FT/[I DEr.F U/U
r  

THrTA U1AU U i) T6I ViI

I .24 *L-5 3^. OZ 1I. 72 .311 .247 -17.977' 8.125~ I.524 Q. le"
2 , E .*:,7 3

7
."o 8,.1s .373 .31. -16.36 9.719 7 6 12.163

3 c7 ...r6 4.'0.'.. 7' . 6 .406 .3 -15.4bo 1A .76 1.2
4 .C, 4 .c I 464.05 7 P. 67 .4c2 .4"6 -14 .?9C 1l.705 9.-176 17.S65
5 .2114 .2I2 47. Q9 7q.'3 .4 2 .445 -13.496 17.58 9.9?9 21.?90
6 .L137 .c25 5C.TL 77.56 .5r7 .473 -12.966 13.22 10.55 25.575
7 . Z!1 Q .*1 0 51. u 77.-9 .517 .4A; -12.6C 3 13.4'! 10.14 2 7. F17
6 .31o" .CI. 57o77 77.C) .S2b .SC6 -12.346 13.77b 11.297 3C.fC4
9 .216 . z 53.2 : 76.79 .535 .51 -12.11I 13.96- 11.Ie9 33.057

13 .0222 2~ 54. ! 7 6.6CJ .544 .530 -1 1.696 1'a. I CI 1. 84 '1 37.66?
11 . 223 .L0L 54.0.' 76.'1 .552 .543 -11.675 14.4 ' 12.12C &l.~rg

12 .2230 " 55.'3 76.2' .55b .5S2 -11.172 14.5C4 12.327 464. 74- , 1 L2, 1 E77 5b.109
1! .33 .. 23 57.'1 75. . .57o .577 -1.,;1 15._5 12.7
14 Z'7 .. 41 5F.5o 7r.% .592 * I3 -1.641 15.4! 13.236 69.c34
15 .. E 60.?2 75.72 .6 t .f13 -IC.274 15.7o6 13.692 82.386
16 .-- ,1 .D5 61.41 74.QE .617 .6?7 -9.;7, 16.1G 14 .0C6 93.938
17 -",75 .- 63 b2..5 7u.79 .69 .6go -9.C78 16.3q8 14.256 307.16."
IA 764 .- 7 L 63.21 74.t5 bu

4  
EU7 9.7 5 16.7-1 14.4E4 119.64-

1 . 7 ' .277 64.32 74.v5 .647 .653 -9.214 16.62 14.575 1!1.2!'
2: .77L .CP4 6S.71 74.'5 .E57 .6C5 -8.954 17.122 14.843 144.727
21 .P4 . % b6.13 7%.7 1 .. 65 .66F -8.741 17.335 1A.914 157.?66
22 -,; .- r9 66.F4 7." .672 .b73 -8.606 17.472 15.C53 1b8.256
23 .,97L .1t b'?. 4 74.2; .67F .fA5 -6.3&6 17.toC I5.203 1F .481
Z4 .1 . .114 64.22 71.47 .t. .694 -6.233 17.kU3 15.4q4 194.519
2 5 . *i i 6A.7j 73.7; .601 .6 9 -8.761 18.C15 15.611 235.S82
26 .11'2 .ilk o.! 2 77.71 .607 .7C3 -7.9C4 18.172 15.792 218.362
27 .1242 .136 69.' 73. r7 .7T1 .712 -7.PL5 18.271 15.896 231.40C
28 .1u]2 1r4 71.06 73.t7 .715 .724 -7.443 18.673 16.164 263.066
29 .1c75 .17! 72.^u 7'.1-- .776 .777 -7.133 1Q.943 16.454 296.222
7 2. .3 .l12 7!. 

4
L 72.04 .739 .750 -6.81e 19.2%c 16.742 328.446

31 .19 1 .Z12 74.'7 7. .752 .758 -6.471 10.6'4 16.927 362.347
32 .211 .230 75.12 72.66 .761 .766 -6.226 19.e50 17.19 393.?67
33 -- 2',4 .2% 76.01 72.49 .773 .777 -5.q15 20.161 17.755 127.3S4
34 .Z4b2 .26; 77.74 72.33 .7S2 .786 -5.697 20.379 17.F49 458.647
35 .26.'2 .2o 76.'7 72.15 .791 7C7 -5.445 20.b:1 17.786 492.175
3o .2011 .3r7 79.65 77." .8c1 .916 -5.195 20.891 17.996 523.655
37 .:991 .32o 8.tb 71.P6 .811 .814 -4.932 21.144 18.182 S57.183
3A *34.4 . !f 8;. 8t 71 .63 .831; .2?5 -4.633 21 .643 18.421 622.935
39 .36;3 ..4 64. 7 71.7" .846 .;.l5 -4.rl 22.ZA6 18.876 687.941
40 ,40' 5 .441 4%.- 71.17 .63 .f5b -3.577 22.409 19.14 7S3.509
41 .4345 .479 6?.02 7' . 3 .82 . 67 -3.132 22.943 19.357 818.7C3
42 .4743 .517 8q. 74.69 .893 . 6 -2.798 23.278 19.747 883.524

43 .5B2 .5S6 91.,1 70.4 .927 .807 -2.431 23.b45 2C.025 048.532
44 .544S b94' 91.4p 7r.7 .92: .9C9 -2.095 21.CFI 2C.3-4 1014.784
45 7 ; 3 .632 92.7 72.13 933 .918 -1.755 24.3.120.4 r 79.IT5
46 .614! .67% 9!.'6 6-9.0 .944 .979 -1.465 24.611 2C.745 1144.799
47 .643 .7:E 94.R9 69.% .9'4 .943 -1.21 24.875 21.C67 1229.493
4a .6844 .747 95. 5 69.69 .964 .950 -. 941 25.135 21.224 1274.73
49 .719S .785 96.65 b9.39 .972 .962 -. 742 25.336 71.480J 1340.25!
so .754 ?3 97. .979 .972 5-.!7 D 96 1405.33
51 .7T93 .881 9 69.13 .9F6 .97R 63 3 .R5 7 I831 1470:. 68
52 .8245 .899 94.5 69.'2 .991 .gp% -. 239 25.837 21.976 1535.P34
53 .859! .9!7 9A.9Z 66.92 .99o .992 -. 145 25.931 22.145 1603.?P3
54 .e941 .975 9Q.14 6b.*6 .997 .994 -. C67 25.9p9 72.107 1665.!77
55 .9213 1.-14 90o.4 69.1 .909 .907 -. 734 26.C%2 12:765 1731.2,3
56 ,9645 1.c52 9Q.1b bP.75 .999 .998 -. ,3C 26.746 22.296 1796.6C

O

57 . 9 ,c: 9C.44 60.73 I.C0 1.701 -. C:7 26.;68 22.363 1861.089
51 1.:7 1 9q.4p 6..7 1 .0 c 099 .OC3 26.L79 22.27 2302.704
59 l.7L! 1.713 9Q9., 6 .75 1.99, 1.2o .C" 26.280 22.342 2925.t92
2 1.61,64 2.C7S 99.1-0 6S.78 .999 g999 -.016 26.0'8 22.32 3457.932

61 2.142- Z.337 99.39 66.78 .999 .99 -. 021 26.28, 22.275 39 9.91
b2 2.4273 2.o.6 99.2 68.06 1.5c0 .994 .013 26.L89 22.107 4521.335
b'; 2.7131 2.96Z 99.t1 68.01 1.002 .997 .017 2b.rps 22.257 5054.061
b4 2.9492 3.272 99.1 60. 4 .999 .995 -.017 26.059 22.227 5586.6C1

Table 12.



JOE. KLD72 TA0E- 3166Ri- FIL S 01-21, RUNS 5*C1-5o21 C3/'-9/79

pU i N5. P 'I NT 18. NO GRID

!'LUNDA!'y LAYER PDOPE:lTIFUS- PA',r
LINETAP SU LAY-v

N T ER P 0L mTI Fif.CTIOk' FP04
TO 6ALL oiLL TO Y+r"S

FPEr 'STPFAO VELOCITYV 99.313 990313
FprE STP A ' T(01PFI~bTUPF = 68*674

WALL TFMDERATURr = @!3bC
wALL PETAI FLUY7C46

FPc* ST~-'011 DE) S!TY = . G7c5b
F;E;- STIr1T m 1P'EM&'TI' VM~C%TTY 7 r '11

DriFITY 01 FLUID il 61ALL = C7325
VI1vEM4TI VTS CCSITv CF FLID AT WALL 7 O00 17 36

6ALL/r'- ST~rAm OENITY t>A~7 ' ~ .96P39
LOCATIDk P-YM'LrS NO''rLP (RrY) j 3QO1!97.'3
INPUT VAL61 OF VELOCTIY DELTA 05.

I kPU T VtL Ut 3r TE"PIE R fTLIt; rE L T a = I50z:
CfLCLtTEr EL r 1 r344 2

D5LTt qgS~ INPUT '
CJTSPLACELME7YT THICKQ' S, (0,FLSTArl r .1E33C .15355

M'n"ANTUM THTCKN'SS fTM4ETA) *1Cq74 .0
ENGY-USSF'TION THICKNESS .19236 .19231

EthTH-ALPY TH.ICV,4rSS 9OC375 .rCL375
SHAPr* FACTCI 1 I DELSTAR/THETA) 1.410987 1 * u113 2
SHaPL FACTOP 32 ([NrPGY/THETA) 7 1 o7 6 q 34 1 76~756

MOmFP,Tu- TFIC~f.7Si- rEYNC.LrS NIJ14rEP r 5573*?o7 5576.46
LISPLACEM7NT TH7T \E~$S PEYNOLDS N!19rFP - 7 E7*31 7870.19

SKTN FR;CTIOh COEFFICIENT = 9C281O7
'PTCTI(J.' VELOCITY r' 3.77972

Ltd Or THE WALL CCNSTAN7 M 7 .41000
LAvi OF Th'-E WALL CONSTPNT (C)'= 501nl

WAV'E STRENfIgH 7 S~P56F

CLPUSLD nELT4' INT17GDtL = -3.6019 -3 93 71 F
CLAUSE05 -r, INT-GP'DL 7 27.62262 2.S2

DISPLACEP4INT THIC.K,-S - C'ONSTAP.T DENJSJTY * .1'4718 .1
"OOENdUK THICK"N-SS - CONSTAI.T rENSTTY ICC)56 .10963

SHAP'E FACTOD 12 - CON.STANT CE'JSITY 1. 34341 1.36645

L 'CtTION -X- 76*120CO

7 CENTERLINE

Table 13.



JCO KLDZ TAPL 3166R- FILrS C1-21, PUNS 5.01-5.21 03/C9/79

PUN NC . V,. POTIT 18. NO GRID

PFL'C-D Pt'OFILE DATA

y Y/ u T U-U[
N INCHES DELTA FT/ %C DL0.F U/Ur THETA UTAU U 14 TI4) YI*)
I 7 .c- E 32. P7 k1.I . 3 , -71 .24*3 - 17 .5 3 E.6109 p42 8.73n
2 Z~25 b2 3.'-7 PC-. , . 3c.o . 2"1 -217 .186 9 .: If 6.4068 10.S76
3 . L*f2 7 37. 7 7 5 .6 .3 E . 3c -16.293 9 .to6 9 7 .3 1, 12.6C6
4 *17 Z1 .*(4 7.l 70.65 .415 .3r,4 -15.378 1'.9-4 7 .I9 14 . 452
5 .& .01* 1*4. 1 7r.95 .44I 5 .3P -*.5e 11.6' 8.575 16.251
6 .Ll : . 1]1 16.6Q 7A.34 .47Z .421 -13.026 12.3C6 9.3R2 .]73
7 .11 1 I 4'.91, 75.14 .483 .413 -13.5P3 12.7% 9.651 1I65
8 .6131 uI 4,19.5 77.67 .5C3 .461 -13.r64 13.215 10.278 25.7]V
9 Z 57 15 5!.7 4 77.!b T o51 .479 -12.721 13.561 1C.6,2 29.C2
1 C!74 17 5".?. 7 7. 6  .526 .407 -12.456 13.8?b 11.098 32.17C
11 * Q 191 5Z.01 76.01 E!'3 SC? -12.26? 14.Z?22 11.!01 35.!CS
.2 .7 ','.77 7 4.' .5.1 514 -12.253 14.s!.? 11.469 38.61
13 .L'' 2 54.Lo 76. .546 .579 -11.A7S 14.412 11.S6 41.Q1
4 .7 .74. 5r.15 76. 3 .555 .51I -11.6P5 1 Q. A.. 12.a79 45.6Z4
1 -267 .C7 55.F3 76.22 .5b2 *48 -II.537 14.775 12.227 9 . 3 3
16 .ZZcl I L27 56.16 76.11* .565 .553 -11.42C 14.662 12.331 SI.19
17 C 3 4 57.7. 7 r. P3 . 5 p1 . S?1 -11 . I-I1 15.2 12.:714 3 61.'31
1 q &z CS .5 *4 75 . .5so .5E9 -IC.606 15.6'6 13.147 76.651
19 .4.e .1*7 b22! 7 .1 .629 .6CZ -I.26r 16.L18 13.4 36 F9.C71
2 .. 56 .13 63.1 75.16 619 .611 -1Z.:05 16.277 13.637 2EC.P29
I2 .:61 ,.. b2.2; 7. C2 *6 .626 -9.72C 16.563 13.963 113.7610

8 .:f% 61.23 74 .71 .6!? f .6 -9.522 16.76w 14 .24 C 126.660
22 ..- 7 .72 b

1
.?3 74.63 .L47 .643 -9.284 16.998 14.352 ]37.1E

O

24 .CA15 ... 7, 65.1 74.1? *65b .6' -9a21 17.241 J1*k47 150.1T7
25 .&53 .245 5 74 .7 .664 6S9 -8.e1 17.4KI 14.7 S 63.029
,6 3591* .45 1 66.71 71.?7 .668 *665 -8.73o 17.548 14.827 174.47'
27 .12 3 ce 6 7 7 74.1: 675 .675 -8.533 17.749 15.057 187.272
26 12 .6: .1Ic. 67.63 74.C3 *b81 .679 -8.3e5 17.89e 15.146 199.94?
29 .1145 .11 ; 6p'." 7!.91 .6 5 .682 -8.284 17.998 15.219 211.3 0
.2 .1211 .117 6?.'2 73.' .6cc .690 -8.154 IR.1o6 15.!94 224.121
31 .12.' .1?; 6C.2 73.78 .697 .694 -7.964 18.315 15.49r 237.2252 .145 ... .11 70.46 73247 .709 .717 -7.635 16.647 15.770 268.621
33 .1632 .156 71.01 77.3- .723 .72C -7.275 19.004 16.C62 301.27n
34 .IR7 .175 72.'1 73.23 .731 .727 -7.:6b 19.214 16.224 333.569
35 .1g0

5  
.192 77.K: 77.rl .743 .740 -6.745 19.577 16.508 366.422

36 .2157 .2"i 74.76 72.R9 .753 .747 -6.497 19.785 16.671 398.168
3' .2735 .Z22 7'.1 72. 5 .761 .7'6 -6.29C 19.902 16.P62 431.021
3A .- 5

r  
.24Z 76.56 72.62 .771 .76F -6.016 2C.266 17.C62 462.397

39 .2, .2CL 7.t5 72.44 .712 .774 -5.732 23.551 17.28C 45.629
42 .2p; .'?6 78.'I 72.24 .782 .7P6 -5.!E9 20.723 17.545 527.181
141i 33 .291* 7Q.

7
t. 72.-1 .7q9 .79S -5.77S 21.L.'3 17.747 56C.587

42 .3'5] .34! 81.59 71.73 .822 .17 -4.691 21.591 18.223 655.55
,3 .4 c' .C3 8.74 71.14 .F43 .F7 -4.121 22.162 18.671 755.32!
44 .4.,F7 ."4 3 8 .0 71245 .8'6 *Pr9  -3.!29 22.753 19.138 f66.667
45 .SI- .,.'1 ap.8 7 -. g 2  .1 7 .71 -2.062 23.3?3 19.4 4 942.773
I* .5tb:; .5.- 89. 7:4 7 n 53 *9C4 te9 -2.c 31 23.752 19.S3F 10360,37
47 .bl.4 .5q4 9].r 7r.'- .921 .9-6 -2.68 24.215 2C.210 1173.055
.4 8 .b61 .I b 4 97.11 72.2 .935 .919 -1.641 24.61 20.516 1229.461
19 .7162 .L 4 94.C4 9.e2 .952 .933 -1.262 25.?C 20.810 1325.621
5 ,76:' .714, 9!.87 69.S6 .965 .9447 -. 91C 25.3'2 21.11 I1419.q35
:. .o 8 794* 96.C 69.0 .97o .961 -. 625 25.6c7 21.45' 1516.P33
52 .673 .0-4S 97.OE 69.17 .9pb .970 -. 358 25.9?4 21.653 1612.439

.4 4256 .69 9524 6P 93 .99: *981 -. 205 26.076 21.89? 1708.414
;4 .971' .7 4 5 9 .3 6, . 7 .996 :90 -. 109 26.173 72.052 1804.758
*5 l.;2 1 .4-, o.14 60.79 .90e .993 -. n47 26.2!6 72.16C 1899.441

o5 1.392' 1.. 4Q.2: o. 
5  .999 .Q95 -. 16 26.267 '2.210 1 94 .12;

57 1.13 2 v. 65 P9.', 69.73 1.Cj .997 .'2I 26.203 22.242 210.284
5, 1.11I 1. 45 99.?9 68.66 1.COZ .099 -. 0C6 26.2?6 72.3?J 2186.414
59 1.2it, 1.10S 9Q.31 6p.(11 1.00L 1.100 -232E.20' 22.307 22PI.066
b1 1.2l15 1.24t 99., 6F.6E 1.000 1.0o1 .0[6 26.289 22.329 2376.395
61 1.34: 1.206 994.3 6P."7 1.C1 1.0 .026 26.308 22.312 2474.185
2 1.312? I .3 4 99.u1 6R.71 1.021 .908 .C26 26.3C9 22.256 2569.6C7

b3 1.443' 1.,Q5 9c. "1 68.74 1 nr6 .0Q6 .010 26.292 22.223 2664.?90
04 1.4954 1.,44b 99.4-- 6P.73 1.51 .996 .C23 26.3:5 22.23C 2760.281
oS 1.;477 1.496 99.42 60*.7 1.001 .996 .027 26.3:9 72.217 2856.610
o6 1.56'6 1.5*6 99. L b8.73 1.C1 .997 .072 26.314 22.230 2952.108
07 1 .6 I 1.5 7 90. 5 6q.73 I.C11 .qQ6 .T19 26.3"l 2 2.23 1 D18.191
66 1.7C34 1.647 99.35 69.73 1.Coo .997 .009 26.292 22.239 3163.9P7
69 i.13o6 2.366 9q.34 68.72 1.C05 .997 .OC7 26.290 22.246 3943.c29
70 2.5693 2.4P4 99.41 1*.P2 1.C01 .091 .024 26.3C7 72.118 4742.71 3.303S 2.90u 99.31 68.?,' 1.003 .991 .L9 26.2QI 22.111 5543:146

Table 13.



J~o KLD02 TAPE 3166R- FILES C1-21, PUNS 5.01-9.21 03/09/79

RU% K'O. so POINJT 19. NO GRID

POUNDAnY LAYER PPOPE.CTIES STANDOPn
LIN-AP 5tUPLAYED

INTEPPCATION~ FUNCTIOV FROM
TO WALL WALL TO Y+=75

FREE STREAV VELOCITY = 99,216 99,216
FREE STPFAt TEMPE*RAT1JPE = 6E2.65Z

WALL TEMP!cRATLIPr= 53C
WtLL HUt7 FLUY = O52

FFFE ST~rA)w DE',SITY=C7!
FREEU ST~RAv KIN~EMATIC VISCOSITY r CCC161'

DFN',ITY OF FLU'ID AT WALL =.07326

KIN.EMPUIC Vl C0SITY Or' FLtIQP AT WALL: r *CC172Y6
%ALL/r7 ST.?A' DEP. ITY PATVn.64
LOCATIO'. DEYVN'- L'S N-IMPEP (REY) = 3P97E~r.16
IK'UT Vt.LU CF VELOCITY OELTA= OEZ

INPUT VALUE O~F TEVDERITUR DELTA f 1.2Z0O
CALCULBTEP DELTA 7 1*023C7

PELTt q9.52 INPuT =co.
DISPLACEMENT THICKNESS (DEISTAP) =.1539i115C

M( WPTUV THICKNrSS (THETA) = *lC'R75 SICS85

ENEQGY-rISSIPATIOk' THICKNES.S r 19235 019230
E" .THALPY THICKNESS CC?397 OC0397

SHAPE FACTOR 1? (OELSTAR/THETAI 1.'41';30 1.41512
SHAPE FACTOR 32 1ENECCY/T4ETA) 1.7e6PBO 1*76731

M04.ENTLIV THICVNESS PEYN 'LOS N11'Er' 5!E862 55"..1'4

OYSb'LACEMENT THICk~rSS PEYN'CLOS NUM-'EP = 78125 7bP8.C9
SKIN F51CTION COEFFICIENT = :27r

FRTCTI('% VELOCITY = 3,76!"4
LAW Or THE WALL CON~STANT (F)=41L
LAW Or THE VALL CONSTANT (C) = 5.0000 .6o7

WAKE STRENrTH=617

CL ALSL PS 1 QLTf' IP:TEGRAL = -3o82406 -*67
CLAU5FPS 'C' INTrCnAL = 2P*-.3Z9 2P*1C847

DISPLACEMc.NT THICK IES > - CfONSTtNT DENSITY r 1t74a4 01512cq

"OmENTUM TR4ICK'LSS - CONSTtkT DENSITY = *1C'061 *13972

SHAPE FACTOP 12 - CONSTANT DENSITY 7 1.34c21 1*36798

LOCATION -X- 76.12000

2 =*6 INCHES

Table 14.



JOb KLD^2 TAPE !lb6P- FILES D1-?I, PUkS 5.01-5.21 03/09/79

RUN %2. 5. rOI T 19. NO 6pI0

PELLOSD P'oFILE DtjTs

Y y/ u U-U7
N INC-.OS DELTA FT/IrC rE0.F U/Ur THFTA UIAU if(*) T 4. yI I
1 .205 .05 3'.22 1.€! .323 .2f5 -17.671 8.15 5.fC 9. ? 1

Z .0E _10> 35.7: 5:.73 .3'5 .311 -17.024 9.362 6.e29 1.2
3 .. 577 . -7 3P.41 70.f4 .3?e .341 -lb.149 10.236 7.47e 13.281
II .:O .2c " 1 .15 79.17 .*145 . PLq -15.441 1C.5'44 6 . !9 15 . I I
5 .L07 .z12 44.54 7Q.7: .449 .o47 -14.547 11.839 8.7C7 17.P7!
6 .Cq .2! 1 46.74 7Po, .46b .412 -14.r87 12.299 9.r43 20.077
7 .3124 .01i 47.C4 7 .13 .4P3 .431 -13.C3E 1 2 .7r 2  9.466 22.r33
8 .214? .C14 4q.: 77.67 .499 .45S -13.221 13.165 IC.066 26.139
9 oCI62 Olt~ 50.93 77.&10 .513 .475 -12.e41 13.54'6 1C.1429 29.013
1.2 *1 1 .2 16 51.1-2 77.17 .524 .429 -12.%0C 13.i!5 10.7?3 33 . ?,I
11 . 1 7 1 * 5 Z.74 76.4; .532 . co -12.359 14.C27 10.962 36.?42
12 L211 7 1 S!. 1 76. 06 .576 . 58 -12 .2&11 14 .14A5 11.135 38 . q1I
13 .: z - 57. " 76 .7- .S44 .517 -12.:Z9 14 . 3 r 11 .340 4 2 .120
14 1Z- LIZ 54.55 76.112 .5 5 z) !?7:I8 -1 .67 6 14.50/p 1.SRS 46.:5 28
is _* :7 '7 5 c .4, 76 . ' .553 .5 36 -1 0,52 14:7!4 11.:7 61 5 .0 ?C
lo .:2E7 .06 5;.77 76.'1 .562 .541 -11.553 14.632 11.859 52.774.7 .J I .374 57. . 76.'4 .577 .5!7 -I1.16F 15.218 12.211 64.53
19 . .4 .:42 50.D6 7.4b .55 .14) -10.674 15.711 12.72' 78.12T
11 44' ''6 b2. 7!.6 .6c5 .5C2 -1C.416 15.569 12.981 9C.431
:; -25!3 L 14 61.? 7 . 3 .616 .600 -13.143 16.243 13.153 101.(35

11 621 .-1 62.4P 7'. 1 .6?9 :6C7 :9:797 16.5RS 13.3Z7 114.126
2 . . *.? 74.41 .6'9 .624 -9.553 16.633 13.695 127.351
3 7 7 * 74. 64.% 74.-- .646 .631 -9.34r, 17.L7b 13. 0 136.373

24 ....10 .... 64.'; 74.63 .6S3 " .641 -9.156 17.229 14.C71 150.496
25 .211 . F7 6C.4! 74.15 C63 .646 -8.951 1.42 1.7 163.722

26 .C949 .C43 66.14 74.18 .667 .62 -8.797 17.5S8 1O.2A3 174.376
27 .122 .Isz 66."0 74.31 .b74 .66c -8.589 17.7C7 14 .4R8 187.418
28 .106C .1c6 67.41 74.26 .679 .663 -8.459 17.926 14.551 2C0.092
29 .11? .113 b'.2 74.17 .6b .669 -8.297 1.Sr 14.672 211.665
32 .121P .119 6.r4 7Q.%6 .601 .f76 -8.15A 18.227 14.824 223.788
31 .1292 .17b 69.19 73.0' .607 .602 -7.986 18.309 14.959 237.'e1
32 .14t3 .0-3 7C.43 73.76 .713 .694 -7.655 18.731 15.217 266.792
33 .163f .1E 71.7Z 73.03 .723 .707 -7.318 19.068 15.519 3D.570
34 .1611 .177 72.F9 77.29 .735 .721 -7.002 19.384 15.828 332.716
3E .199 .15 73.094 7.16 .7-5 .729 -6.722 19.664 16.222 365.596
36 .21.4 .212 7,.P4 7?.74 .754 .777 -6.A'1 19.904 16.16! 307.74
37 .:74C .?9 7r,.9 72.05 .766 .748 -6.177 20.206 16.4C7 429.8e7
33 .2511 .265 76.71 72.73 .773 .7cs -5.9E6 20.399 16.S72 461.29F
39 .26 5 .2f3 77.71 77.25 .7P4 .764 -5.7C8 20.67S 16.764 4 5.497
43 .o6t1 .2A5 78.'k 72.4- .793 .7'S -5.536 20.647 17.C3 S26.14'
41 .3243 .297 70.'3 72.75 .799 .784 -5.296 ?1.000 17.199 559.'20
4.2 .2557 .346 61.f2 7 ,ol .E23 .514 -4.679 21.7% 17.646 653.436
43 .40,6c .3qF 63.45 7t:.97 :E44 .?- -4.113 22.273 18.099 747.301
44 .14c5 .449 er.cp 71.2P .Ebb .42 -3.547 22.838 18.474 842.822
45 .5131 .4o ; 7.8, 7".05 .Be, .562 -3.C32 23.3!3 18.915 936.527
45 .5632 .5%. 61.L2 7c.67 .9"4 ,.79 -2.F36 23.852L 19.2A8 1034.223
47 .b5' .bz2 91.34I 7C.34 .9211 .p -2.-1 24. 04 19.710 113C.66
48 .6667 .652 97.10 70.06 .937 .915 -1.652 24.733 20.078 1224.709
1 .717 :7S3 94:34 69:80 :9!1 .478 -1:29C 25:.C9 2C.358 132C.22753 .77 . .753 95.66 69.f !s .964 .9413 -. 947 2S.%39 70.68t 1415.379

51 .21v .SE3 96.03 6Q.43 .97b S$55 -. 633 25.752 2C.949 1509.794
52 .b739 .V46 97.73 69.14 .985 .970 -. 39S 2S.991 21.292 1605.817
53 .

9
2o3 .95 96.Q 68.96 .992 .980 -. 216 26.170 21.503 1701.56r

54 .977Q .9!6 9P.01 68.90 .996 .9P5 -.098 26.2f8 1.606 1796.349
55 l-'77;7 1..07 90.7 6e.b3 1.CTO .9p9 -. 0C3 26.303 11.47 1991.%49
55 1..8Z 1.r7 99.1c 6P.75 1.cc .?04 -. 011 26.375 21.426 1985.4
57 a.

1 3 3
] i.108 9o.72 5P.59 1.222 .998 .:01 2c.3'7 21.82 2f81.434

53 1.1549 1.1 90.75 bl.06 1.02 I I99 .0 26.395 21.927 2176.;85
59 1.23o

¢  

1 . 2 ", 99.21 6.E6 1.c00 .999 -.002 26.34 ?1.925 2772.103
62 1.2E90 1.26Z 99.71 b.65 1.00% 1._00 -. C02 26.383 21.935 2367.60c
61 1.3411 1.311 99.19 co.64 1.Go, 1.0"1 -. 36 26.379 21.958 2463.5C7
62 1.3927 1.3f1 99.2S b8.63 1.022 1.f01 .1[9 26.395 21.96S 2558.290
63 1.4439 i.411 99.73 6E.66 1.20: 1.OD .003 26.386 21.932 2652.339
64 1.49 b1 1.462 99.?2 69.65 1.LCO 1.090 .001 26.307 21.9'9 2?48.224
65 1.5432 1.513 99.2K 69.6" 1.52 1.200 -.-- 5 26.382 21.931 2843.026
o6 1.5949 1.56' 9q.1b 68.66 .999 .959 -. CI5 26.371 21.92S 2938.894
67 1.6524 1.615 99.74 60.67 1.002 .999 .00 26.392 21.913 3035.330
68 1.7C41 1.66f 99.74 66.77 1.E:o .097 .CC5 26.3q1 ?I.P6F 3130.797
09 2.13o9 2.C9 99.17 68.67 .999 .999 -. 113 26.372 21.910 3925.303
7% 2.5699 2.512 99.2b 66.7: 1.c00 .997 .012 26.307 21.872 472C.676
71 3.J145 2.937 99.26 66.77 I.Co .993 .T12 26.398 21.783 5518.984

Table 14.



JOib iKL02 TAPE 3166R- FILES 01-21, RUNS Si.E.-S.21 n3/09/79

Ru#k NO. '>PIN C. NO GRID

POLrjnAPY LAYER' PPOPERTIES St ANr)API
LIKEAP SUPLAYEP

INTEPPOLATION FUNCTION FPOM
TO bALL WALL TO Y+=35

FPEE STREA'V VELOCITY = 99o452 99,4a52
rprE STPrA- TE-PERATURF 66.430

WALL TFMPFRATUPr= 4q;
WALL HEIT FLUX z *Z) 4 9E5

FREE STP Am DENSITY = *753P
FREE S7PrAm KI EcOATI0C VISCDSITY = o0301616

VE'.SITY Or FLIl AT WALL z *rC7319
KINEKtT!C VIS CSITY OF FtL'pIC AT WALL 7 0CO17-8

WALL/Pri'E STRE"AU DFk. ITY PATIn .96979
LOCkTTOF. RtTYNnLr'S N!JP'PEP (REY) -3898767.'47

INDJT VALUE VF VELO)CITY DFL TA 1 OOLP DO
1kPLIT VALUE OF TEI'PERATURG VZLTA

CALCULATED DELTA q157
DELTA c9.5% TNOUT rCoooG

LISPLACEmENT THICNNESS 4DELSTAR) .141119 .14035
MOmNTUM THICMerSS (THETA) 0[9833 o.D98*44

ENER' Y-DISSIPATION THICKNESS .173oO o17365
EN'THALPY THICI'NrSS .CC771 s00371

SHAPE FACTCR 12 (DELSTAP/THETA) 19'42610 1.'42572
-SHAPE FACTOD 32 (ENEPGY/THcTA) I o766C.7 1.*76397

MOMENTU4 TH I.IKNJSS OEYNCLrs N!!MqEc 5 34. 87 5042*Cb
DISPLACEP-ENT THTCONESS PEYNnL[.S NiJMOD 71bZ.24 718F9S6

SKIN FRICTION COEFFICIENT *CU?83C
FPTCTION VELOCITY 3o79868

LAW OF TH-E WALL CONSTA14T (K) *41001)
LAw OF THEf WALL CONSTANT IC) 5.00000

WAVE STRENGTH 0 620ep

CLALSEP 'DE'LTA* Ip'TrGPAL = -39'42801 -3eS77: 3
CLAJSEC'S 'C' INTFGcAL r 25.60153 25.613C:5

DISPLACEMENT THICKISS - CONSTtNT DENSITY = .13371 913664.
MCMLj.TUP TH4ICKkESS - CnNSTANT DENSITY ODQ912 ofl99 2 6

SHAP'E FACTOD 12 - Cf"JSTANT DENSTY 1.34898 lo376'49

LCCATIO'aJ -Y- 76.12000

Z =-6 INCHES

Table 15.



JOb KLD2 TAPE 3166R- FLrs C1-21, PUNS S.Cj1-5.21 C3/09/79

QUN N0. 5. POTNI 2G. NO GIO

PrLUoED PDOILE EBTA

y Y/ U T U-UE
N iNCHES OLLTA FT/SC DEG.F U/UT IHFTI UTAU U(#) To#) YTI*

I .0C55 . ,' 31 .t 67 .21 .353% *?c 2 16. 951 9.229 6.198 10. ?'7
2 .V766 .CC7 3F.rF 7o.r3 .33 .325 -1b.1 m5 1".0?5 7.154 12.656

3 .37 .V9 4.0.5C 7Q.19 .4110 .Sr -15.439 IC.74 7.707 14.s09

4 .0c6P .01c 4 3. o 78.69 .1636 .374 -14 .761 11.418 8.2?2 16.362

5 .0c9E .c11 1'.!? 7.?3 .4!6 .397 -14.237 11.942 8.722 18.215

6 .7113 .C12 47.67 77.;2 .479 .421 -13.631 1.549 9.269 20.99!

7 .C1,8 .014 49.1 77.67 .4994 .46 -13.242 12.936 9.593 23."75

8 .3138 .U1s 5r.C5 77.52 .5 V3 .446 -13.ICS 13.174 9.799 25.62P

9 ::1bC .017 51.71 77.16 .52c .4.8 -12.568 13.611 10.2R2 29.7C4

10 .- 1,0 .C.2.. 52.P5 77.01 .51N1 .417 -I.26e 13.912 10.482 33.41V

11 .1 1 .c22 5I.73 76.92 .540 .4S8 -12.036 14.144 13.73t 36.746

1? .c114 .C13 54. T.! 76.61 .546 .51 -1.Se1 14.204 11.012 39.711

13 :226 .L25 54.f"i 76.45 . S0 .!11 -11.78 7 14.303 11.232 41.934
14 .c2,6 .L27 5.4 76.77 .557 .522 -11.58S 14.5C4 11.472 45.64n

is .02 6 .0?v 56.!b 76.15 .565 .517 -11.397 14.7E! 11.361 49.346

16 .0266 c'1 56. 4; 76.?3 .588 .51 -11.311 14.866 11.459 53. t53

17 *03.A .Z!3 5f.Q9 76.14 .573 .5YC' -11.178 15.3"1 11.647 56.3a8

i9 .336 *L4L S .4o 75.'2 .55F .555 -1C.792 15.348 12.211 67.077

19 . Z. .018 50.93 7S.43 .6c2 .573 -1:.43C 15.70i 12.600 81.589

23 . Gi1 .0%5 61.15 7c.?4 .615 5P4 -1,.fn83 16.Ob 12.852 94.561

f1 .C%'4 ,0% 62.12 75.76 .675 .F05 -9.E2E 16. S' 13.C94 18.10.3

22 .2611 .07C b3.7L 74.F3 .b36 .6c -9.527 16.6! 13.325 118.q3b

23 .2711 *:77 b".'5 74.73 .b6 .615 -9.266 16.913 13.535 131.SCV

24 .0764 .Z84. 64.;.. 74.63 .6!3 .623 -9."9c 17.Lh9 13.703 142.554

25 .3-4C .LQ1 65.7z 74.54 .661 .627 -8.825 17.iQ5 13.779 155.711

26 .Z:97 .L99 66.49 74.34 .669 .6!9 -e.678 17.511 14.047 168.126

27 .0966 .IE5 67.16 74.25 .675 .644 -8.51 17.678 1 4.174 179.159

28 .11141 .113 67.73 74.13 .681 .652 -8.351 17.879 14.338 192.957
2Q .1I1 :I .121 b . !5 79,. 02 .687 .658 :-8.1 63 17. go 14.476 21!5 .r5

30 .1167 .127 6. P5 71.!)1 .692 .659 -8.056 18.123 14.493 216.405

31 .124C .1!5 6.6 73.96 .7CZ .662 -7.859 18.32t. 14.560 229.833

32 .1306 .142 69.99 73.86 .704 .E68 -7.755 18.424 14.688 242.1 36!
33 .1477 .16J 71.23 73.61 .716 .EP3 -7.428 18.751 15.032 273.75C

S34 .1653 .IC 77.61 7?.f41 .73:; .695 -7 5 19.114 15.294 3Cb.363

35 .1825 .198 73.7o 73.14 .742 .712 -6.764 19.416 15.65C 338.236

3o .20O .Z16 74.93 72.92 .753 .725 -6.455 19.72 15.943 372.146

37 .2171 .27 76.0 72.78 .764 .734 -6.169 0. 010 16.137 40 3.6048

38 .23St .2e6 77.95 72.64 .775 .742 -5.698 20.282 16.31? 436.637

39 .2527 ,275 77. PQ 72.47 .7f3 .75! -5.669 20.49C 16.52 468.319

43 .2711 ,295 7R..i: 72.12 .793 .762 -5.422 20.798 16.752 SC2.415

41 .287F .313 70.P3 72.10 .803 .775 -5.165 21.C14 17.041 S33.361

42 .3093 .3 2 80.53 72.01 .513 .701 -4.902 21.276 17. 67 S66.716

43 .357 .3P8 83.-2 71.63 .639 .806 -4.221 21.958 17.421 662.332

44 .4265 .444 85.P6 71.25 .863 .577 -3.579 22.611 J.17e 757.023

45 .- 608 .57C 88.n6 70.79 .SS 855 -3.2C 23.179 18.709 953.566
46 .S12P .S'7 9.72 7r.45 .9c5 .876 -2.4i4 23.696 39.257 05C.295

47 .564E .614 92.!3 70.13 .925 .8C5 -1.9L3 24.227 19.683 1046.651

18 .6166 .O70 93.76 69.79 .943 .916 -1.498 24.662 2C.13S 11 k2.641

49 .66EU .726 9,. 41 69.56 .9!9 .929 -1.I65 25.1114 2C.1440 1238.62P
5 .72Z'4 .7P3 96.76 69.75 .973 .949 -. 709 25.1.C 20.863 1334.06

51 .7718 83!6 9'.79 6E.95 .983 .966 -. 137 25.?2 ?1.1 1130. Z37

52 .8242 .895 98.-5 68.72 .991 .900 -. 237 25.942 21.S62 1527.33?

53 ,9759 .9s 99.r5 8.59 .996 .9f8 -. 105 26.075 21.737 1623.135

54 .9277 1.006 99.31 68.51 .999 .993 -. 037 26.112 21.90 1719.12?

55 .979! 1.064 90.39 65. 12 .999 .999 -. c17 26.163 21.973 151.19

56 1.031 1.120 99.-5 68.38 1.0C0 1.001 -. CO1 26.179 22.C21 1011.287

57 I.0826 1.176 99.45 68.38 1.Co0 1.001 -. b 26.178 ?2.022 2)Cb.15'

58 1.1346 1.233 
9 9

.1.o 6P.41 1.003 .999 .C2 26.181 21.974 102.5 16
59 1.1867 1.2P9 99.46 68.,I1 1i.3 .ccc -07 26.If? 21.904 fl9.7 9

o0 1.236. 1.3146 99.1.6 68.44 1.0c3 .998 .003 26.182 21.945 2295.60Y

Il 1.29C5 1.42 99.47 1F.10 1.000 1.300 .003 26.183 21.992 2391.405b :3425 45 9 . .0CA 7 7
613 1.5 9. 68.39 .001 9 " 1

63 1394 .55 9.1. 68.12 *99 .C~ 2617921.961 23.751

64 1.4456 1.57C 99.&1 68.45 1.c01 .997 -. C1 26.169 21.929 2678.812

b5 1.4975 1.627 99.15 61.49 1.00c0 .997 -. 002 26.178 71.937 2774.9e5

66 1.5496 1.603 99.39 60.49 .999 .994 -. C6 26.163 21.871 2871.526

67 1.0C16 1.740 99.78 68.44 .999 .997 -. 018 26.161 21.935 2967.906

68 1.6536 1.79b 99.".. 68.47 .999 .996 -. 013 26.16b 21.9t'4 3064.241
69 1.7C56 1.853 99.34 68.67 .999 .996 -. 03C 26.153 21.898 3160.603

70 2.136S 2.323 99.38 64.46 .999 .996 -. 019 26.160 21.912 3962.764

71 2.S716 2.794 99. 43 68. 54 1.000 .991 -. t0b 26.173 21.8DO 47b5.?36

72 3.C056 3.2(E 9S.2 6P.57 1.C01 .990 .018 26.197 21.763 5569.956

Table 15.



JOEb KL002 TAPE !1I66R- FILES C1-71, PUNS 0.152 3/09/79

PUN NO. Fe POTNT 21. 6NO GRID

P~,UND)ADY L4YTEP PCOPEPTIES STANrhofl
L INEA 0 SEAE

INTEPPOLATION FUNCTIOw! FROm
TO WALL iiL TO Y+=35

FP'F STPEtm VELOCITY = 99,386 99.3P6
rpE F -=,TP rA mI TM PF P fTOJR F 6 8 .0I

WSLL TFMPFFATUPF = P5015c
WALL HEAT FLLY= *CS 4Z

FPFE SIRrAm [,C'JSTTY = ,C79
FREE STPEA' KI'N7MATIr VISCnS'Ty = COC162-

jr.S I~y Or FLII, AT WALL = o7306
K.,,E'~tTIZ vIsrCSITY or FL113 AT WALL = *00171Z

WALL/Fk J STPFkv [)['.!ITY :?T10 *9698s1
LOCATIG' PEY'% L-S P,;v'pEF fRFX) 7 470027DJ.75
11.PuT VALUE CF VELOCITY DELIA = 161b6oc,

1PLt I V AL It IcLF T E W P EOAI1F r 1EEL TA = 023coc
CALCUL4TEP) DELT.? =.2O

CELIA qc*5 I'PUT=
OTSPLACFMF-1T TriTC'4ESS (0!LSTAFJ . 16717 *16724

Mf1rTP TH.ICKNFSS (T4ETA) = .11853 .11873
ENEPCY-VISSIPATIONI TICKNS = .2C985 *20997

E'.TH-ALPY THICWSS = .00411 001
SHAPE FACTOR 1? (1OELSTAP/TH-ETA) = olf3 1.40PS9

SNAP FeOOP!2 (FNEPGY/TWETaj 1.779L' l47'~
MOV!r1Tu9M THICKNESS PEYN'"LPS N'jMPEP = 606C*58 6070.91

DISPLACEMENT THTCONESS PEYNO'LrOS NUJMr-r 854 7. 72?5I4
SK1Iq FPICT13OW COFFlCIFNT oC32744

FPICTION VELOCITY 3.73840
LAW Of THE WALL CONSTAtNT (01) o41000
LA.w Or THE WALL CIh.STANT (C) S.5003

WAKE STRFNC0T =.61452

CL8U!EUP. 'CELTh' INTFGO'AL -4.*16 6 7 -4,336P6
CLAU' EOS '-' IOT6"DAL = 3C.F4IOZ7 3C*74177

CISPLACLEm;7?T THIrkE S - CC14ST6 I DEN'J:1TY = 15q9O .16313
vcM[TjU THI' KtSS - CrNSTANT DENSITY =.11943 o11q63

SHAPE FACTOr 12 - CrNSTAtNT DENSITY = 1*-3867 1.363S7

LOCATION -Y- ske1DcD1
Z ZENTERLINE

Table 16.



JOb KLIC2 TADE 31669- FILFS 01-219 RUNS S.31-5.71 03109/19

RUN Kc. S. POINT 21. NO GRID

kFCOCED PCr ILE thTA

Y Y/ U U-UE
N INCHES UELTA FT/cFC 05.F UIUr THFTA UTAU U(*) 714) V4)
I .Z'r .L-6 36.?Z 7C.97 .365 .?21 -16.876 9.709 6.873 11.53?
2 *'.74 ' -7 36 3 7c.4

4  
.3Eb .347 -16.318 13.267 7.421 13.t36

3 .2283 .Y7 47.11 79.74 .48 .372 -25.74F 10.837 7.950 15.175
4 .09F . -r9 !3.3, 7A.61 .436 .!98 -14.999 11.506 8.,10 17.361
5 . ' 1C .c09 d4.(7 76.39 .52 .471 -14.556 12.C2o 8.796 19.0O1
b .2121 .311 47. ?t 7 E. "3 .476 .873 -23.q83 12.642 9.759 22.T90
7 .:13 .C12 41:. 1 77.69 .494 .414 -23.44, 13.145 9.7C6 25.?77
b .- 149 .Cl! 49.P7 77.50 .5C2 .465 -13.246 13.339 9.947 27.19"o
9 .,It,! ... ]5 SS 1.1f 77.29 .515 .476 -12.9 C 13.6P5 IC.221 30.114

10 .31o7 .- 17 52.1t 77.1' .574 .406 -12.661 13.974 10.441 34.1?2
11 .*

2

LU .cl1 5'.-1 7f,.07 .533 .SC3 -12.4. 7 14.179 1 .769 37.219

13 .230? .1 51. 11 76.'3 .545 F 19 -12.08'. 14.412 11.08.0 113 . 9S
148 z .25f L.u3 58. El 76.149 . 5 50 *5?6 -11 .9CE 14.627 11 .25 ',R 7. S6
1 .2 77 ..?E 55.3% 76.' .S57 .!34 -11.7E2 18.8 11.829 50.510
16 .2285F J: .0 51. C7 7&6.23 .559 .!42 -11.721 14 . 64 11.605 5 3.'r9 7
:7 .Z311 .z 8 56.11 76.21 .5t5 .5et -11.577 15.ZC 11.764 56.712
18 .- 37 .!?4 57.9 7r.79 .5F3 .569 -11.C64 15.5-1 12.173 68.917
10 . ... 8 5o.12 75.61 .S95 .500 -10.772 15.514 12.414 81.888
2D .0513 .' c11 75.74 .CC5 .596 -10.SC7 16.Z79 12.75S 9 3 .!II
21 .. 7 . 61.17 7 '. 1 .b1s .6C6 -10.723 16.362 12.961 125.S35
Z: .3649 .2r o2.14 75.!9 .625 .612 -9.963 16.672 13.C06 118.?67
23 . 71 a . ; 4 b

7 
. c 78.a3 .( 34 t 28 -9.727 16.6c9 13. Z60 2 1 n.4n

28 .- 777 .Eq 63.-1 74.1: .642 .629 -9.515 17.GfC 13.463 141.606
25 .02,46 .. ?o 64. cL 78.64 .649 .6 T -9.?32 17.254 13.667 154.176
26 .Z917 .r82 6S.35 7.r3 .656 f686 -9.096 17.489 13.814 167.111
Z7 .0977 .D7 66.rb 74.82 .665 .E53 -b.914 17.671 13.963 178.t4 1
28 .1)87 .);4 66.47 78.29 .669 .(6C -e.EC4 17.781 14.126 190.794
29 .1317 .Ir 67.?. 7.23 .677 .f66 -8.598 17.9p8 14.245 2C3.546
3: .1175 .ICs 67.74 74.13 682 .67C -8.464 18.171 14.335 Z14. 112
31 .104 .1II 60.14 78.25. .689 .678 -8.'77 18.3'9 1.516 226. 6

u

32 .131E .117 68.81 7!.89 .692 .695 -8.178 18.4C7 14.697 239.617
33 .14E' .133 7'. C9 73.76 .7C5 .691 -7.837 18.746 14.784 271.31A
34 .16'] .1s 71.-9 77.r3 .715 .7C3 -7.568 19.0]7 25.C42 302.65C
35 .1833 .164 77.12 71.35 .72c .718 -7.293 1Q.2Q2 15.350 333.984
36 .2C19 .if. 7.'? 73.17 .7!7 .728 -6.9F6 19.599 15.SS3 367.869
37 .2126 .cs 74.20 7!.17 .745 .734 -6.791 19.708 1 5.7EM 398.?93
3R .23tp .211 7.12 72.03 .756 .743 -6.491 20.C95 15.P89 631.849
39 .3'7 .2 2t 76.16 7 .48 .76f .754 -6.228 20.3F7 16.136 861.S08

. .2715 .242 76.61 72.05 .771 .76C -6.;93 20.4q2 16.252 904.668
41 .ZeEs .258 77.6- 77.51 .781 .768 -5.P23 20.762 16.439 525.634
4.2 .3Ze3 .274 7P.? 72.!8 .7E6 .776 -5.646 20.9!9 16.607 558.62
43 .150] .3:; ar.6; 72.13 .812 .748 -5.C00 21.565 17.069 6E2.i29
88 .4085 .36 62.89 71.71 .830 .17 -4.52L 22.1E5 17.477 786.068
.5 .4617 .412 q.1 71.6 *651 .1!7 -3.052 22.6!3 17.910 841.164
'.6 .51 31 .at' 1 , .%r 11.6 .871 .056 -3.441 23.144 18.3T6 836.260
47 .5654 .505 8.' 7C.77 .86 74 -2.ft8 23.b17 18.69E 130.081

I b177 .a52 do. E3 7 6.56 .9C4 . 7 -2.557 24. 2? 1e.977 1125.?5,0
'9 .6691 .5r7 91.62 7 .29 .922 .' -2.C78 24.5!7 19.32? 1218.998
50 .7211 .68. 97. 9 70.C3 .9!5 .919 -1.7Z3 2I.862 9.66 13.73
51 .7727 .6bL 91.!3 69.95 .949 .93C -1.352 25.213 19.g89 14.7.733
52 .8247 .736 9 .K' 6o.E2 .961 .91 -1.Z29 25.5S6 ?C.194 ISZ.65

53 .8763 .7P2 96.65 69.88 *973 .953 -. 731 25.655 ?C.302 1596.868
5* .9263 .829 97.87 69.25 .9?1 .967 -. 519 26..71 20.681 691.20"
55 . 9p8.7 .675 9t .21 b 6. I .9*6 :9 6 -. 31% 2sf6. 2 70'.7 1.IM,. ?6
56 1.-:22 .922 9A.7z 6P.Q4 .993 .906 -. 162 Z6.4r3 ?1.C58 18e8.481
57 1...836 .966 9Q.'7 ba.86 .997 .990 -. ch! 26.5V0 ?1.183 1974.12"
58 1.1356 1.:,11 99.29 6F.?Z .999 .994 -. C25 26.6G 21.263 21b8.25?
59 1.17' 1.062 9C.36 6.'3 I.crC .9o8 -. I07 26.578 21.351 2163.766
o3 1.2399 1.1r7 99.17 6F.69 1.00 1.001 -. DC3 26.5P2 21.4n8 2256.867
ol 1.2913 1.153 99.L2 6q.71 .cru .909 .:IC 26.506 21.390 2352.51
o2 1.3438 1.199 98.80 6p.73 1.0c 1.000 .004 26.589 31.3q3 2887.815
o3 1.3952 1.246 99.85 68.72 I.0c1 c9 .C18 26.o04 21.369 2581.782
o41 .866 1.292 90.o8 6P.716 1.01 .098 .026 26.611 21.344 2635.421
65 1.89b6 1.338 99.L2 68.73 1.002 .998 .1CP 26.53 21.356 273C.151
b6 1.ISC7 1.305 99.20 68.75 1.00I .997 .C3C 26.615 21.328 282S.'67
b7 1.6029 1.N31 99.64 68.75 1.CCI .997 .C14 26.509 71.325 2920.16'
b8 1.b544 1.477 99.03 6P.78 1.c0c .995 .C12 26.57 21.291 3113.984
0f 1.70b4 1.524 99.81 60.78 1.000 .95 .00 26.503 21.292 3208.716
73 2.1394 1,91C 99.83 6.73 1.000 95 .t11 26.586 21.201 3897.54
71 2.5726 2.207 90.8, 69.02 1.001 .992 .C19 26.t4 21.233 466.724
72 3.:063 2.684 99.'L 68.89 .999 .088 -. 024 26.5c2 71.145 5876.?09

Table 16.



JOB KLD48 TAPE 3166R- FILES 117-1379 RUNS 8.01-8.21 04/05/79

RUN NO* 8. POINT 3. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y*=35

FREE STREAM VELOCITY = 98,579 98.579
FREE STREAM TEMPERATURE = 69.0o0

WALL TEMPERATURE = 88.500
WALL HEAT FLUX = .07848

FREE STREAM DENSITY = .07656
FREE STREAM KINEMATIC VISCOSITY = .0001594

DENSITY OF FLUID AT WALL = .07385
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001700

wALL/FREE STREAM DENSITY RATIO = .96450
LOCATION REYNOLDS NUMBER (REX) = 1042257.25
INPUT VALUE OF VELOCITY DELTA = .38000

INPUT VALUE OF TEMPERATURE DELTA = .38000
CALCULATEC DELTA = .28346

DELTA 99,5% INPUT = 000000
DISPLACEMENT THICKNESS (DELSTAR) = .03973 .03962

MOMENTUM THICKNESS (THETA) = 902650 902688
ENERGY-DISSIPATION THICKNESS = .04728 ,04765

ENTHALPY THICKNESS = .00144 .00145
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.49920 1.47388
SHAPE FACTOR 32 (ENERGY/THETA) = 1o78418 1,77255

MOMENTUM THICKNESS REYNOLDS NUMBER = 1365.21 1385.10
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2046.73 2041.47

SKIN FRICTION COEFFICIENT = ,004092
FRICTION VELOCITY = 4,54052

LAW OF THE WALL CONSTANT (K) = .410U0
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .20209

CLAUSERS 'DELTA' INTEGRAL = -. 69385 -. 82885
CLAUSERS 'G' INTEGRAL = 5.42495 5.18405

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .03512 .03818
MOMENTUM THICKNESS - CONSTANT DENSITY = .C2678 .02718

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.31159 1.40465

LOCATION -X- 20.23000

7 CENTERLINE

Table 17.
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JOB KLD48 TAPE 3166R- FILES 117-1379 RUNS 6.01-8.21 04/05/79

RUN NO. 8. POINT 3. GRID NO. 1

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAu U(*) Tf*) YlI)
1 .00b3 .022 48.11 80.88 .488 .392 -11.115 10.596 7.813 14.091
2 .0078 .026 52.24 60.13 .530 .430 -10.2C5 11.506 8.579 17.430
3 .0087 .031 54.9b 79.72 .558 .4S1 -9.606 12.104 9.003 19.433
4 .0097 .C34 56.7e 79.29 .575 .473 -9.218 12.493 9.448 21.659
5 .0107 .038 58.28 78.96 .591 .490 -8.875 12.836 9.781 23.885
6 .0121 .043 60.36 78.66 .612 .506 -8.418 13.293 10.093 27.001
7 .0135 .48 61.4c 78.39 .623 .520 -8.187 13.523 10.367 30.118
8 .0143 .051 62.00 78.25 .629 .527 -8.055 13.656 10.512 31.899
9 .0165 L58 63.S2 77.87 .644 .546 -7.721 13.990 10.900 36.796

10 .0187 .C66 64.71 77.43 .656 .569 -7.459 14.252 11.349 41.693
11 .32C7 .073 65.52 77.27 .665 .577 -7.280 14.431 11.512 46.145
12 .0221 . 78 66.30 77.11 .673 .585 -7.108 14.603 11.674 49.261
13 .C236 .083 66.68 76.93 .676 .595 -7.025 14.686 11.868 52.600
14 .0257 .L91 67.26 76.73 .682 .605 -6.894 14.817 12.066 57.275
15 .0273 .096 67.99 76.64 .690 .610 -6.736 14.974 12.163 60.837
16 .0295 .104 68.50 76.59 .6Q5 .61R -6.625 15.086 12.213 65.734
17 .0311 .110 69.15 76.51 .701 .616 -6.482 15.228 12.291 69.295
18 .C375 .132 70.75 76. 10 .718 .637 -6.129 15.581 12.718 83.542
19 .0445 .157 72.63 75.63 .737 .661 -5.715 15.996 13.195 99.124
20 .0515 .1E2 74.34 75.23 .754 .682 -5.338 16.373 13.608 114.706
21 .0575 .2c3 75.68 74.95 .768 .696 -5.043 16.668 13.889 128.062
22 .0644 .227 77.19 74.68 .783 .7.10 -4.710 17.001 14.173 143.421
23 .0716 .253 78.61 74.42 .797 .724 -4.397 17.314 14.437 159.449
24 .0775 .274 79.77 74.15 .809 .737 -4.142 17.569 18.715 172.582
25 .0843 .298 80.99 73.91 .822 .7SO -3.874 17.837 14.961 187.719
26 .0917 .324 82.34 73.67 .835 .762 -3.576 18.135 15.210 204.191
27 .0979 .345 83.47 73.40 .847 .776 -3.327 18.383 IS.483 217.992
28 .1046 .369 84.53 73.15 .858 .789 -3.093 18.618 15.739 232.907
29 .1117 .394 85.62 72.91 .869 .801 -2.854 18.857 15.988 248.711
30 .1177 .415 86.58 72.67 .878 .8.13 -2.642 19.069 16.231 262.067
31 .1247 .440 87.53 72.44 .888 .825 -2.433 19.278 16.467 277.649
32 .1314 .464 88.52 72.35 .898 .830 -2.215 19.496 18.558 292.563
33 .1483 .523 90.73 71.74 .920 .861 -1.729 19.982 17.185 330.183
34 .1661 .586 92.67 71.21 .940 .8888 ,.302 20.409 17.724 369.806
35 .1837 .648 94. 32 70.66 .957 .917 -. 939 20.772 18.288 408.983
36 .2016 .712 95.56 70.42 .970 .929 -. 660 21.051 18.540 449.274
37 .2185 .771 96.50 70.03 .979 .949 -. 458 21.253 18.943 486.848
38 .2368 .836 97.15 69.72 .985 .965 -. 316 21.395 19.258 527.184
39 .2535 .694 97.66 69.50 .991 .977 -. 2C3 21.508 19.486 564.358
40 .2715 .958 98.05 69.35 .995 .984 -. 117 21.594 19.633 604.426
41 .2885 1.018 98.25 69.24 .997 .989 -. 072 21.639 19.745 642.268
42 .3064 1.081 98.41 69.17 .998 .993 -. 037 21.674 19.817 682.114
43 .33bl 1.186 98.50 69.08 .999 .998 -. 017 21.694 19.916 748.226
44 .3667 1.294 98.59 69.04 1.000 1.000 .002 21.713 19.951 816.342
45 .39b8 1.4CO 98.59 69.01 1.00c 1.001 .004 21.714 19.982 883.344
46 .4265 1.5C5 98.58 69.07 1.000 .999 -. 000 21.711 19.928 949.457
47 .4564 1.61C 98.56 69.04 1.000 1.000 -.0D3 21.707 19.953 1016.014
48 .4869 1.718 98.60 69.03 1.000 1.001 .006 21.717 19.968 1083.907
49 .5167 1.623 98.62 69.04 1.000 I1.000 .010 21.721 19.955 1150.242
50 .5465 1.928 98.58 69.05 1.000 .999 -. 001 21.710 19.940 1216.577
51 .5763 2.G33 98.51 69.04 .999 1.000 -. 015 21.696 19.953 1282,912
52 .6067 2.140 98.47 69.01 .999 1.001 -. 023 21.688 19.982 1350.582
b. .8d4b 2.909 98.50 49.03 0999 1.000 -.016 21.695 19.963 1835.405
54 1.042S 3.678 98.40 69.04 .998 1.000 -.040 21.671 r9.951 2320.674
55 1.2607 4.448 98.43 69.06 .999 .999 -.032 i1.679 19.934 2806.387
56 1.4765 5.216 98.39 69.05 .998 1.000 -.041 21.670 19.945 3291.210
57 1.6971 5.987 98.30 69.07 .997 .998 -.061 21.650 19.922 3777.815
58 1.9153 6.757 98.28 69.07 .997 .998 -. 065 21.64b 19.922 4263.528
59 2.1333 7.526 98.21 69.08 .996 .998 -.081 21.630 19.917 4748.797
60 2.3514 8.295 98.15 69.07 .996 .998 -.094 21.617 19.923 5234.287
61 2.5695 9.U65 98.14 69.07 .996 .998 -.096 21.615 19.922 5719.779
62 2.7881 9.836 98.04 69.10 .995 .997 -. 119 21.592 19.888 6206.383
63 3.0065 10.607 98.10 69.10 .995 .997 -. 106 21.605 19.894 6692.541

Table 17.



JOB KLD4 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 4. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.669 98,669
FREE STREAM TEMPERATURE = 69.213

WALL TEMPERATURE = 88s710
WALL HEAT FLUX = o07774

FREE STREAM DENSITY = o07654
FREE STREAM KINEMATIC VISCOSITY = 0C01595

DENSITY OF FLUID AT WALL = .87382
KINEMATIC VISCOSITY OF FLUID AT WALL = o0001701

WALL/FREE STREAM DENSITY RATIO = 996445
LOCATION REYNOLDS NUMBER (REX) = 1042609.78
INPUT VALUE OF VELOCITY DELTA = .38000

INPUT VALUE OF TEMPERATURE DELTA = 941000
CALCULATED DELTA = .30691

DELTA 99.5% INPUT = .000000
UISPLACEMENT THICKNESS (DELSTAR) = .04407 904376

MOMENTUM THICKNESS (THETA) = 02918 .02969
ENERGY-DISSIPATION THICKNESS = 905197 905252

ENTHALPY THICKNESS = .00153 OO154
SHAPE FACTOR 12 (DELSTAR/THETA) = 1,51034 1.47391
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78130 1,76873

MOMENTUM THICKNESS REYNOLDS NUMBER = 1503.68 1530.32
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2271.08 2255.55

SKIN FRICTION COEFFICIENT = e003946
FRICTION VELOCITY = 4,46288

LAW OF THE WALL CONSTANT (K) = .410D
LAw OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .25291

CLAUSERS 'DELTA' INTEGRAL = -. 77189 -. 93355
CLAUSERS '6' INTEGRAL = 6.38686 5o97025

DISPLACEMENT THICKKESS - CONSTANT DENSITY = .03873 .04223
MOMENTUM THICKNESS - CONSTANT DENSITY = .02948 s03001

SHAPE FACTOr 12 - CONSTANT DENSITY = 1.31385 1.40698

LOCATION -X- 2C.23000

Z = 46 INCHES

Table 18.
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JOB KLDQ8 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 4. GRID NO. 1

REDUCED PROFILE DATA

Y Y/ U T U-UEN INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU Uf+) T(+) Yi)1 .0076 .025 50.76 8C.54 .514 .419 -10.734 11.375 8.311 16.6832 .0090 .029 53.58 79.90 .543 .452 -10.102 12.007 8.965 19.7443 .C098 .032 55.24 79.60 .560 .467 -9.732 12.377 9.260 21.4934 .0107 .G35 56.59 79.31 .574 *482 -9.428 12.681 9.562 23.4615 .0119 .039 57.99 78.93 .588 .503 -9.115 12.994 9.972 26.0846 .0135 .044 59.69 78.58 .605 .520 -8.734 13.374 10.307 29.5837 .01e LB8 60.62 78.30 .61b4 .534 -8.526 13.583 10.586 32.4258 .0157 .Cs5 61.29 78.12 .621 .543 -8.376 13.733 10.772 34.3939 .0178 .0b% 62.62 77.85 .635 .557 -8.077 14.031 11.045 38.98510 .019F .065 63.146 77.56 .643 .572 -7.885 14.224 1.340 43.35711 .0216 .00 64.38 77.38 .652 .581 -7.664 14.425 11.523 47.29317 .0234 .C76 65.114 77.22 .660 .589 -7.513 14.596 11.689 51.22913 .02 48 .L81 65.56 77.06 .665 .597 -7.415 14.694 11.846 54.29014 .026E .087 66.37 76.87 .673 .607 -7.238 14.871 12.039 58.66315 .0287 .094 67.01 76.77 .679 .613 -7.093 15.015 12.146 62.81716 .03C7 .100 67.62 76.65 .685 .619 -6.957 15.152 12. 68 67.19017 .0325 .lot 68.12 76.53 .690 .625 -6.846 15.263 12.387 71.12618 .0391 .127 69.q6 76.11 .709 .646 -6.429 15.680 12.819 85.55619 .0457 .149 71.59 75.74 .726 .665 -6.068 16.041 13.191 99.98720 .0526 .171 73.3E 75.37 .743 .684 -5.685 16.424 13.564 115.07321 .0587 .191 74.49 75.12 .755 .697 -5.417 16.692 13.821 128.1122 .0657 ..114 75.94 74.87 .770 .710 -5.092 17.017 14.080 143.71623 .0727 .237 77.24 74.61 .783 .723 -4.802 17.307 14.342 159.02121, .0787 .257 78.36 74.38 .794 .735 -4.547 17.562 14.571 172.14025 .r66C .280 79.67 74.12 .607 .748 -4.257 17.852 14.835 188.10126 .C927 .3C2 80.67 73.89 .818 .760 -4.034 18.075 15.072 902.75027 .0989 .322 81.77 73.72 .829 .769 -3.787 18.322 15.249 216.30628 .102 .346 62.93 73.53 .840 .779 -3.527 18.582 15.437 232.26829 .1127 .367 83.P6 73.26 .850 .793 -3.318 18.791 15.716 246.48030 .1187 .387 81.93 73.03 .861 .804 -3.078 19.031 15.952 259.59831 .126C .411 85.83 72.81 .870 .815 -2.877 19.232 16.170 275.55932 .1329 .433 86.67 72.62 .878 .825 -2.689 19.420 16.363 !90.64633 .114ry .489 89.11 72.18 .903 .848 -2.142 19.967 16.808 327.81634 .1675 .546 91.11 71.73 .923 .871 -1.694 20.415 17.272 366.29835 .1847 .602 92.97 71.30 .942 .893 -1.278 20.831 17.705 403.90536 .2027 .661 914. 42 7C.84 .957 .916 -. 952 21.157 18.173 443.26137 .2198 .716 95.59 70.54 .969 .932 -. 690 21.419 18.475 480.64938 .2377 .775 96.61 70.20 .979 .950 -. 463 21.646 18.829 519.78739 .2549 .631 97.30 69.91 .986 .964 -. 307 21.802 19.117 557.39440 .2727 .889 97.75 69.72 .991 .974 -. 207 21.902 19:3114 596.31341 .2897 .914 98.18 69.59 .995 .981 -. 109 22.000 19.446 633.48392 .3077 1.093 98.12 69.19 .997 3986 -. 055 22.053 19.552 672.83943 .3375 1.100 98. 8 69.35 .999 .993 -. 019 22.090 19.692 737.99644 .3676 1.198 98.63 69.28 1.000 .997 -. 008 22.101 19.764 803.80845 .3977 1.296 98.65 69.24 1.000 .999 -. 004 22.105 19.802 869.62146 .4277 1.394 98.69 69.21 1.000 1.000 .005 22.114 19.829 935.21447 .4577 1.491 98.66 69.20 1.000 1.001 -.001 22.108 19.841 1000.80848 .4877 1.589 98.68 69.22 1.000 .999 .003 22.112 19.818 1066.4029 178 7 69:24 1.000 :999 :060 J2.119 19.801 113J:264o0 1 8 98.6 69.25 1.o00 .998 .00 2.109 19.793 198051 .5778 1.883 98.68 69.24 1.000 .999 .003 22.112 19.803 1263.40252 .6079 1.981 98.63 69.25 1.000 .998 -.0C8 22.101 19.797 1329.214
51 1sZ63 1.690 98.68 69.23 1.000 .999 :003 IN 112 19.8114 1805.42555 1.038 3.41 98.72 69.23 1.001 .999 .012 121 19.310 2282.2921.261 4.111 98.72 69.18 1.000 1.002 .010 22.119 19.866 2758.94056 1.4796 4.621 98.70 69.16 1.000 1.003 .007 22.116 19.883 3235.15157 1.6964 5.53Z 98.75 69.14 1.001 1.004 .018 22.127 19.906 3713.54858 1.9166 6.245 98.65 69.13 1.000 1.01)4 -. 004 22.105 19.911 4190.63459 2.1346 6.955 98.69 69.13 1.000 1.004 .004 22.113 19.912 4667.28260 2.3530 7.667 98.57 69.10 .999 1:006 -. 022 22.087 19.940 5144.80561 2.5709 8.377 98.55 69.13 .999 10D4 -. 027 22.082 19,918 5621.23462 2.7895 9.C89 98.55 69.08 .999 1.007 -. 026 22.083 19.964 6099.19463 3.008C 9.801 98.46 69.04 .998 1.009 -.046 22.062 20.009 6576.936

Table 18.



JOB KLD46 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 5, GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 98,803 98o803
FREE STREAM TEMPERATURE = 69,372

WALL TEMPERATURE = 88.840
WALL HEAT FLUX : .07878

FREE STREAM DENSITY = .07652
FREE STREAM KINEMATIC VISCOSITY = .0001596

DENSITY OF FLUID AT WALL : .07380
KINEMATIC VISCOSITY OF FLUID AT WALL: .DG1702

WALL/FPEE STREAM DENSITY RATIO : .96451
LOCATION REYNOLDS NUMBER (REX) : 1043460,77
INPUT VALUE OF VELOCITY DELTA = .38000

INPUT VALUE OF TEMPERATURE DELTA : ,38000
CALCULATED DELTA : .28313

DELTA 99.52 INPUT : 000000
DISPLACEMENT THICKNESS DELSTAR) = .03925 .03914

MOMENTUM THICKNESS (THETA) : .02617 .02656
ENERGY-DISSIPATION THICKNESS .,04673 .04711

ENTHALPY THICKNESS = ,00145 .00146
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.49998 1,47374
SHAPE FACTOR 32 (ENERGY/THETA) : 1.78570 1.77396

MOMENTUM THICKNESS REYNOLDS NUMBER : 1349.79 1369.72
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2024o65 2018.61

SKIN FRICTION COEFFICIENT = 0G4123
FRICTION VELOCITY = 4.56772

LA6 OF THE WALL CONSTANT (K) = s41000
LAW OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH Z 18378

CLAUSERS 'DELTA' INTEGRAL : -.68077 -,81496
CLAUSERS '6' INTEGRAL = 5.31071 5.06469

DISPLACEMENT THICKNESS - CONSTANT DENSITY = s03464 .03768
MOMENTUM THICKNESS - CONSTANT DENSITY : ,L2645 o02685

SHAPE FACTOR 12 - CONSTANT DENSITY : 1930945 1.40313

LOCATION -X- 20.23000

Z : -6 INCHES

Table 19.
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JOB KLD'4 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04105/79

RUN NO. 8. POINT 5. GRID NO. 1

REDUCED PPOFILE DATA

y y U 7 U-UEN INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) 7(.) y(.)I O0063 .L22 48.52 81.35 .491 .385 -11.009 10.622 7:689 14.1592 .0073 .C2b 51.73 80.97 .524 .404 -10.305 11.326 8.078 lb.3963 .G0O6 .030 54.69 60.37 .554 .435 -9.656 J1.973 8.701 16.8574 0093 033 56.67 80.03 .574 .452 -9.223 2.407 9.043 20.8705 .0104 .C37 58.20 79.78 .589 .466 -8.889 12.742 9.308 .3316 .0121 .043 60.25 79.27 .610 .492 -8.441 13.190 9:629 Y:1337 .0139 .049 61.73 78.96 .625 .507 -8.117 13.514 10.146 31.1608 .C146 .052 62.39 78.78 .631 .517 -7.971 13,659 10.327 32.7269 .0166 .059 63.48 78.43 .642 .535 -7.733 13.897 10.690 37.19910 .0186 .C66 64.53 78.14 .653 .549 -7.504 14.127 10.983 41.67311 .0209 .L
7
4 b5.49 77.88 .663 .563 -7.293 14.338 11.258 46.818

12 .0222 .079 66.17 77.71 .670 .571 -7.144 14.487 11.425 49.72613 .C236 .083 66.63 77.62 .676 .577 -7.000 14.630 11.527 52.85814 .02b .092 67.56 77.48 .684 .584 -6.839 14.791 11.668 56.22615 .0277 .C98 68.14 77.26 .690 .595 -6.712 14.918 11.889 62.02916 .0294 .104 68.66 77.08 .695 .604 -6.594 15.037 12.072 65.83217 .0312 .110 69.24 76.95 .701 .611 -6.472 15.158 12.214 69.85818 .0374 .132 71.07 76.57 .719 .630 -6.071 15.560 12.598 83.72719 .04. 4h .157 72.q9 76.15 .739 .652 -5.651 15.979 13.028 99.38520 .016 .182 74. F5 75.75 .758 .673 -5.244 16.387 13.446 115.49021 .L576 .204 76.1b 75.41 .771 .690 -4.957 16.674 13.787 128.91222 .C644 .228 77.S6 75.11 .785 .705 -4.646 16.985 14.105 144.12323 .0716 .253 79.19 74.81 .801 .721 -4.294 17.336 14.408 160.22824 0774 .273 80.29 74.51 .813 .736 -4.053 17.577 14.720 173.20225 .08'.' .298 81.75 74.21 .827 .751 -3.733 17.897 15.022 188.86026 .0915 .323 82.94 74.06 .839 .759 -3.473 18.158 15.176 204.74227 .0975 .344 83.90 73.85 .849 .770 -3.262 18.369 15.398 218.16428 .1043 .366 85.12 73.50 .861 .788 -2.997 18.634 15.756 233.37429 .1114 .394 86.32 73.28 .874 .799 -2.733 18.897 15.961 249.25630 .1176 .415 87.1b 73.12 .882 .808 -2.550 19.081 16.147 263.12531 .12 4 4 .439 88.26 72.81 .893 .624 -2.308 19.323 16.467 278.33632 .1314 .464 89.lo 72.48 .902 .840 -2.111 19.520 16.802 293.99433 .1485 .525 91.25 71.99 .924 .865 -1.653 19.978 17.302 332.2%534 .1662 .587 93.19 71.47 .943 .892 -1.229 20.402 17.842 371.83835 .1836 .649 94.62 71.07 .958 .913 -. 917 20.714 18.252 410.75936 .201's .711 95.79 70.70 .970 .932 -. 656 20.972 18.632 450.57637 .2186 .772 96.75 70.38 .979 .948 -. 450 21.181 18.959 489.05038 .2363 .835 97.31 70.03 .985 .966 -. 326 21.304 19.321 528.64339 .2533 .695 97.89 69.75 .991 .981 -. 200 21.431 19.608 566.67040 .2714 .959 98.27 69.64 .995 .986 -. 117 21.513 19.713 607.15841 .2864 1.019 98.u0 69.56 .996 .990 -. 088 21.543 19.800 645.16542 .3067 1.083 98.58 69.52 .998 .992 -. 049 21.581 19.639 68b.12043 .3362 1.188 98.68 69.44 .999 .996 -. 026 21.605 19.921 752.10844 .3666 1.295 98.75 69.37 .999 1.000 -. 012 21.618 19.993 820.11045 .39t.4 1.400 98.79 69.38 1.000 1.000 -. 002 21.629 19.986 886.76946 .4267 1.507 98.03 69.37 1.000 1.0o .0L5 21.636 19.998 954.54647 .457 1.613 98.79 69.37 1.00o 1.000 -. 003 21.627 19.994 1021.65348 .4866 1.719 98.7u 69.40 .999 .999 -. 021 21.609 19.968 1088.53649 .5264 1.824 98.76 69.38 1.000 .999 -. 009 21.622 19.982 1155.195SC .5465 1.930 98.83 69.37 1.000 1.000 .005 21.636 19.995 1222.52551 .5769 2,038 98.78 69.39 1.00c .999 -. 005 21.625 9.974 1290.52752 .6067 2.143 98.74 69.38 .999 1.000 -. 014 21.616 19.986 1357.166
53 .8244 2.912 98.8c 69.01 1.000 .998 -.001 21.630 19.951 S44,15b54 1.0424 3.682 98.81 69.40 1.000 .999 .001 21.632 19.969 2331.79755 1.26C7 4.4S3 98.72 69.38 .999 .999 -. 016 21.613 19.980 2820.11056 1.4763 5.221 98.78 69.39 1.000 .999 -. 006 21.625 19.974 3306.85657 1.6972 5.995 98.76 69.43 1.003 .997 -. 009 21.621 19.933 3796.51058 1.915 6.765 98.64 69.49 .998 .994 -. 036 21.594 19.871 4284.59959 2.133L 7.535 98.62 69.43 .998 .997 -. 040 21.590 19.934 4772.24060 2.3515 ,.305 98.56 69.44 .998 .996 -.053 21.578 19.922 5260.10561 2.5696 9.076 98.43 69.44 .996 .996 -. 082 21.549 19.922 5747.97062 2.7682 9.648 98.36 69.45 .996 .996 -. 096 21.535 19.917 6236.95363 3.0066 10.619 98.35 69.40 .995 .999 -. 099 21.531 19.969 6725.489

Table 19.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 7. GRID NO. 1

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 96.850 98.850
FREE STREAM TEMPERATURE = 69.539

WALL TEMPERATURE : 90.360
WALL HEAT FLUX : .07816

FREE STREAM DENSITY = .07649
FREE STREAM KINEMATIC VISCOSITY = .00G1597

DENSITY OF FLUID Al WALL = .07360
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001710

WALL/FREE STREAM DENSITY RATIO : .96215
LOCATION REYNOLDS NUMBER (REX) : 1457019.69
INPUT VALUE OF VELOCITY DELTA = .50O0D

INPUT VALUE OF TEMPERATURE DELTA = .50000
CALCULATED DELTA = .43856

DELTA 99.5% INPUT : .00000
DISPLACEMENT THICKNESS (DELSTAR) = .06620 .0660D

MOMENTUM THICKNESS (THETA) = .04476 .04521
ENERGY-DISSIPATION THICKNESS = ,07934 .07979

ENTHALPY THICKNESS = .0D209 .0D211
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.47895 1.45970
SHAPE FACTOR 32 (ENERGY/THETA) = 1.772b1 1.76468

MOMENTUM THICKNESS REYNOLDS NUMBER = 2308.60 2331.95
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 3414.30 3403.94

SKIN FRICTION COEFFICIENT = .0C3434
FRICTION VELOCITY = 4.17588

LAW OF THE WALL CONSTANT (K) : .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH : .41069

CLAUSERS 'DELTA' INTEGRAL = -1.33449 -1.51240
CLAUSEPS 'G' INTEGRAL = 10.58810 10.20506

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .06024 .06389
MOMENTUM THICKNESS - CONSTANT DENSITY = .04521 .D4568

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.33246 1.39870

LOCATION -X- 28.25000

Z = *6 INCHES

Table 20.



JOB KLD46 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 D4/05/79

RUN NO. a. POINT 7. GRID NO. 1

REDUCED PPOFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(I) Y(*)
1 .0077 .L1 46.46 81.63 .470 .421 -12.546 11.125 6.267 15.731
2 .0093 .021 49.83 80.84 .504 .457 -11.738 11.93 8.982 18.967
3 .010) .C23 51.42 80.55 .520 .471 -11.358 12.313 9.258 20.615
4 .0107 .024 52.46 80.38 .531 .480 -11.105 12.567 9.422 21.836
5 .0119 .027 53.85 80.09 .545 .493 -10.776 12.896 9.690 24.278
6 .0135 .,31 55.6b 79.72 .563 .511 -10.344 13.328 10.0 12 27.534
7 .0153 .035 56.75 79. 7 .574 .528 -10.062 13.590 10.373 31. 197
8 .0159 *C36 57.12 79.26 .578 .533 -9.993 13.678 10.473 32.418
9 .C179 .C41 58.39 78.86 .591 .552 -9.688 13.983 10.850 36.488

10 .02,C .C46 59.50 78.60 .602 .565 -9.24 11.248 1 .100 40.762
11 .0221 .050 60.40 78.40 .611 .574 -9.208 14.463 1 .28 45.035
12 .023b ,GS4 61.01 78.23 617 .583 -9.061 14.611 11.416 48.088
13 .0249 .057 61.39 78.08 .621 .590 -8.971 14.7C 11.586 50.733
14 .0269 .061 62.L1 77.88 .627 .599 -8.822 14.650 11.77 54.803
15 .02 91 .066 62.6 77.70 .634 .608 -8.671 15.001 11.949 59.280
16 .0311 .071 63.18 77.56 .639 .615 -8.542 15.130 12.082 63.350
17 .0325 .074 63.63 77.18 .614 .619 -8.34 15.238 12.157 66.199
18 .0393 ,Cq0 65.30 77.16 .661 .634 -8.035 15.637 12.152 80.038
19 ,0457 .104 66.7 76.79 .675 .652 -7.650 15.982 12.810 93.062
20 :0527 .120 6P.21 76.37 .690 .672 -7.336 16.335 13.205 IC7.307
21 .0588 .134 69.27 76.15 .701 .683 -7.06 16.588 13.413 119.721
22 .C661 .151 70.57 75.95 .714 .692 -6.771 16.900 13.596 134.576
23 .0730 .167 71.64 75.64 .725 .707 -6.515 17.157 13.889 148.618
21 .0791 .180 72.49 75.9 .733 .71 -6.313 17.358 14.C36 161.032
25 ,C863 .197 73.56 75.27 .744 .725 -6.055 17.616 14.242 175.664
26 .0931 .212 74.61 75.08 .755 .734 -5.805 17.867 q423 189.522
27 .0989 .226 75.37 74.85 .762 .745 -5.624 18.08 14.640 201.325
28 .1060 .242 76.46 74.80 .773 .747 -5.362 18.310 14.684 215.774
29 .1128 .257 77.26 74.60 .782 .757 -5.169 18.502 14.871 229.612
30 .1190 .271 78.01 74.18 .789 .763 -4.989 18.682 14.989 242.230
1 .125F .287 78.86 74.31 .796 .771 -4.767 18.885 15.143 256.C6832 1327 .03 79.66 74.16 .806 .778 -4.595 19.077 13.292 270.10933 .149 .32 81.71 73.80 .827 .796 -4.105 19.567 1S.632 305.112

3 .1675 .382 83.54 73.41 .845 .814 -3.666 20.006 15.997 340.928
35 .1847 .421 85.26 73.01 .863 .833 -3.254 20.418 16.376 375.931
36 .2033 .464 87.07 72.66 .881 .850 -2.821 20.850 16.700 413.782
37 .2199 .501 88,40 72.39 .894 .863 -2.503 21.168 16.956 1.47.564
38 .2379 .543 89.96 71.98 .910 .883 -2.130 21.542 17.341 484.194
39 .2547 .581 91.23 71.65 .923 .899 -1.824 21.87 17.660 518.383
4C .2729 .622 92.61 71.4 .937 .909 -1.494 22.177 17.857 555.420
41 .29G2 .662 93.67 71.18 .948 .921 -1.241 22.430 18.100 590.626
42 .3061 .703 94.67 70.88 .958 .935 -1.002 22.670 18.380 627.054
43 .3376 .770 96.09 70.49 .972 .954 -. 661 23.011 18.753 687.087
44 .3679 .839 97.24 70.17 .984 .970 -. 385 23.286 19.055 748.748
15 .3979 .907 98.07 69.ql .992 .982 -. 168 23.48 19.299 809.799
46 .4279 .976 98.45 69.79 .996 .988 -. 095 23.577 19.416 870.850
47 .4578 1. 041 98.66 69.62 .998 o996 -.047 23.625 19.577 931.697
48 .4883 1.113 98.R0 69.57 1.000 .999 -.012 23.660 19.624 993.766
19 .5179 1.181 98.89 69.56 1.000 .999 .009 23.681 19.629 1054.003
50 5177 1.249 98.83 69.54 1.000 1.000 -.00 23.668 19.650 1114.646
51 .5780 1.318 98.83 69.52 1.000 1.001 -. 005 23.667 19.666 1176.308
52 .6077 1.386 98.09 69.51 1.000 1.002 .009 23.681 19.680 1236.748
53 258 1.83 98.82 69.61 1. 00 .997 -.006 3:665 19.582 6,.588
$4 1.043 2,381 98.88 69.S8 1.00 .998 .006 3.678 19.610 2125.242
55 1.2621 2.878 98.84 69.5 1. 00 1.000 -. 002 3.b69 19.647 2568.471
56 1.4799 3.375 98.93 69.53 1.01 1.0ol .018 23.690 19.660 3011.701
57 1.6985 3.873 98.89 69.60 1.000 .997 .009 23.680 19.594 3456.558
58 1,9167 4.370 98.90 69.53 1.000 1.000 .012 23.683 19.653 3900.601
59 2.1348 4 866 98. 7 69.50 1.000 1.002 .004 23.676 19.684 4344.441_
60 2.3527 5.365 98.80 69.19 .999 1.003 -.012 23.660 19.699 4787.874
61 2.5709 5.862 98.77 69.48 .999 1.003 -. 019 23.653 19.704 5231.917
62 2.7895 6.361 98.70 69.47 .998 1.003 -. 036 23.636 19.710 5676.775
63 3.0&0 6.859 98.67 69.46 .998 1004 -. 044 23.627 19.721 6121.428

Table 20.



JOB KL048 TAPE 3166Z: FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 9. GRID NO. 1

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 98.791 98.791
FREE STREAM TEMPERATURE = 69.330

WALL TEMPERATURE = 91o450
WALL HEAT FLUX = .07785

FREE STREAM DENSITY = .o07652
FREE STPEAM KINEMATIC VISCOSITY = .o0001596

DENSITY OF FLUID AT WALL = .07345
KINEMATIC VISCOSITY OF FLUID AT WALL = *00b1716

WALL/FREE STREAM DENSITY RATIO = .95986
LOCATION REYNOLDS NUMBER (REX) = 1867237.73
INPUT VALUE OF VELOCITY DELTA = .60000

INPUT VALUE OF TEMPERATURE DELTA = .69000
CALCULATED DELTA =.52824

DELTA 99,5t INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = .07941 o07936

MOMENTUM THICKNESS (THETA) = o05419 o05452
ENERGY-DISSIPATION THICKNESS = ,09599 *09627

ENTHALPY THICKNESS = .00274 o0D275
SHAPE FACTOk 12 (DELSTAR/THETA) = 1 46538 1.45582
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77135 1.76588

MOMENTUM THICKNESS REYNOLDS NUMBER = 2795.22 2811.98
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 4096.D5 4093.73

SKIN FRICTION COEFFICIENT = 9003268
FRICTION VELOCITY = 4.07592

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = ,46756

CLAUSERS 'DELTA' INTEGRAL = -1.69290 -1.85714
CLAUSEPS 'G' INTEGRAL = 12.86577 12.63537

DISPLACEMENT THICKNESS - CONSTANT DENSITY = 907326 o07662
MOMENTUM THICKNESS - CONSTANT DENSITY = o05478 .05511

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.33748 1039025

LOCATION -X- 36.20000

Z = CENTERLINE

Table 21.
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JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 9. GRID NO. 1

REDUCED PROFILE DATA

y v/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA uTAu U(+) T(*) Yf*)
1 .0068 .013 42.95 83.39 .435 .364 -13.699 10.538 7.440 13.519
2 .0C76 .015 44.66 82.80 .452 .391 -13.275 10.963 7.981 15.499
3 .0094 .018 48.37 81.89 .490 .432 -12.372 11.866 8.S23 18.666
4 .0099 .019 49.16 81.68 *498 .442 -12.170 12.067 9.020 19.65S

8 112 457 -11.827 12.410 9.329 21.4376 .0126 .24 3 05 81.35 $37 .479 -11.223 13.015 9.766 25.000
7 C0142 .027 54.43 80.44 .5s1 .498 -10.64 13.354 10.163 28.167
8 .0151 .029 55.21 80.20 .559 .509 -10.693 13.545 1 .365 29.948
9 .0169 .032 56.32 79.97 .S70 .519 -10.419 13.819 10.593 33.511

10 .0192 .036 57.4. 79.53 .581 .539 -10.145 14.092 10.999 38.064
11 .0209 .040 58.23 79.42 .589 .544 -9.950 14.287 11.104 41.429
12 .0226 .043 58.88 79.21 .596 553 -9.791 14.447 11 .295 44.794
13 .0242 .[46 59.27 78.93 .600 .566 -9.695 14.543 11.553 47.961
14 .026c .049 60.12 78.84 .609 .570 -9.4E7 14.751 11.642 51.523
15 .0284 .054 60.67 78.59 .614 .581 -9.354 14.88 11.866 S6.274
16 .0302 .057 61.18 78.44 .619 .588 -9.227 15.010 12.008 59.837
17 .0316 .060 61.60 78.34 .624 .593 -9.124 15.113 12.099 62.608
18 .0381 .072 63.36 78.01 .641 .607 -8.694 15.544 1 .401 75.474
19 .04.8 .085 64.61 77.53 .656 .629 -8.337 15.900 12.843 68.736
20 .0520 .098 66.11 77.12 .669 .648 -6.019 16.219 13.223 102.988
21 .0580 .120 67.37 76.9d .682 .654 -7.710 16.528 13.351 114.864
22 .0650 .123 68.45 76.73 .693 .665 -7.443 16.795 13.583 128.720
23 .0721 .137 69.60 76.4. .705 .678 -7.162 17.076 13.651 142.773
24 0781 .148 70.49 76.27 .714 .686 -6.943 17.295 14.007 154.650
25 .0850 .161 71.30 76.06 .723 .696 -6.725 17.512 14.205 168.307
26 .091 .174 72.32 75.78 .732 .709 -6.494 17.744 14.466 181.767
27 .0979 .185 73.16 75.57 .741 .718 -6.284 17.954 14.655 193.841
28 .1048 .198 73.83 75.48 .747 .722 -6.124 18.114 14.742 207.499
29 .1116 .212 74.64 75.28 .756 .731 -5.925 18.312 14.925 221.355
30 .1160 .223 75.40 75.07 .763 .740 -5.738 18.500 15.116 233.627
31 .12I4 .236 76.15 74.92 .771 .747 -5.556 16.682 15.255 247.087
32 .1320 .250 76.96 74.75 .779 .755 -5.356 18.882 16.416 261.338
33 .1490 .262 76.58 74.45 .795 .769 -4.960 19.278 15.693 294.968
34 .1666 .315 80.45 74.03 .614 .787 -4.499 19.738 16.073 329.825
35 .1840 .348 81.94 73.71 .629 .802 -4.134 20.103 16.374 364.267
36 .2022 .383 83.44 73.35 .845 .616 -3.767 20.470 16.702 400.291
37 .219C .415 84.85 73.07 .859 .831 -3.420 20.818 1 .960 433.545
36 .2370 .449 86.25 72.79 .873 .844 -3.077 21.160 1.221 469.174
39 .2544 .482 87.64 72.51 .887 .856 -2.737 21.501 17.482 503.615
40 .2720 .515 88.90 72.21 0900 .870 -2.427 21.810 17.753 538.453
41 .289 .546 89.89 71.87 .910 .885 -2.185 22.053 18.068 572.894
42 .3072 .562 91.06 71.71 .922 .893 -1.896 22.342 18.222 608.127
43 .3416 .647 93.14 71.21 .943 .945 -1.386 22.852 18.682 676.614
44 .3769 .714 94.83 70.76 .960 .935 -. 971 23.266 19.096 746.090
45 .4124 .761 96.34 70.39 .975 .952 -. 6C0 23.637 19.441 616.359
46 .4468 .646 97.28 70.07 .985 .967 -. 371 23.866 19.734 684.450
47 .4820 .913 97.95 69.75 .991 .981 -. 207 24.031 20.026 954.124
48 .5171 .979 98.44 69.59 .996 .988 -.086 24.151 20.177 1023.600
49 05520 1.045 98.67 69.49 .999 .993 -. 031 24.207 0.271 1092.661
so 05870 1.111 96.74 69.41 .999 .996 -. 014 24.Z24 0.340 1161.960
51 .6222 1.176 98.75 69.38 1.000 .998 -:010 04.228 20.373 1231.634
52 .6571 1.244 98.85 69.36 1.001 .999 .014 24.252 20.387 1300.715
53 .6918 1:110 98.78 69.35 I•. UC VYy -. i.4 0j.4 J. UU
6 •7269 1.376 t8. a 69o31 1001 1.01 O 014 2.52 r.432 1436.676
ss .7620 1.443 98.88 69.33 1.001 1.000 .021 24.259 20.415 1508.352
56 .7968 1.508 98.8R 69.34 2.000 .999 .001 24.239 2 .405 177.235
57 .8320 1.575 98.84 69.35 1.001 .999 .012 24.250 11:395 1646:909
58 .8668 1.641 98.64 69.36 1.000 .999 .011 24.249 392 1715.792
59 .9018 1.7C7 98.84 69.35 1.001 .999 :013 24.251 20.401 17850
60 .9375 1.775 98.81 69.35 1.000 .999 .006 24.243 2C.396 1855.73
61 .9719 1.840 96.80 69.36 1.000 .999 .002 24.240 20.390 1923.826
62 1.0068 1.906 96.81 69.37 1. CO .998 004 24.241 20380 1992.906
63 1.3067 2.474 98.72 69.36 :199 .999 -. 017 24.221 20.386 2586524
64 1.6066 3.041 98.69 69.35 .999 .999 -.026 24.212 20.401 3180.143
65 1.9066 3.609 96.68 69.4C .999 .997 -.027 24.211 2.355 3773.959
66 2.2066 4.178 98.56 69.39 .998 .997 -.057 24.180 2.360 4366.171
67 2.5072 4.746 96.54 69.37 .997 .998 -. 061 24.177 2.375 4962.778
68 2.8068 5.314 98.46 69.36 s997 .998 -.082 .,1Sb ,365 S555.803
69 3.1071 5.882 98.48 69.36 .997 .999 -0077 4.161 .365 61S0.213
70 3.4066 6.449 98.38 69.42 .996 .996 -. 101 24.137 20.334 6743.039
71 3.7068 7.017 98.44 69.43 .996 .995 -.087 24.151 20.324 7337.2S1

4.0074 7.586 98. 4 69.40 .997 .997 -. 073 24.165 20.355 7932.255

Table 21.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 10. GRID NO. 1

FOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y.:35

FREE STREAM VELOCITY = 98.962 98.962
FREE STREAM TEMPERATURE = 69.539

WtLL TEMPERATURE = 92.96D
WALL HEAT FLUX = 9C7784

FREE STREAM DENSITY = ,07602
FREE STREAM KINEMATIC VISCOSITY = .0001607

DENSITY OF FLUID AT WALL = 907279
KINEMATIC VISCOSITY OF FLUID AT WALL = ,0001735

wALL/FREE STREAM DENSITY RATIO = o95762
LOCATION REYNOLDS NUMBER (REX) = 2269045.59
INPUT VALUE OF VELOCITY DELTA = .77000

INPUT VALUE OF TEMPERATURE DELTA = 081000
CALCULATED DELTA = '14971
DELTA 99.52 INPUT = 400000

DISPLACEMENT THICKNESS (DELSTAR) = .09585 595
MOMENTUM THICKNESS (THETA) = o06631 '651

ENERGY-DISSIPATION THICKNESS = o11758 771
ENTHALPY THICKNESS = o00339 C-.3,

SHAPE FACTOR 12 (DELSTAR/THETA) = 1,44553 1.44268
SHAPE FACTOR 32 (ENERGY/THETA) = 1,77328 1.76976

MOMENTUM THICKNESS REYNOLDS NUMBER = 3402.33 3412.88
DISPLACEMENT THICKNESS REYNOLDS NUMBER 4 4918.17 4923.70

SKIN FRICTION COEFFICIENT = .003137
FRICTION VELOCITY = 4,00520

LAw OF THE WALL CONSTANT (K) = s41000
LAw OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = o47483

CLAUSEPS 'DELTA' INTEGRAL = -2.14283 -2,28698
CLAUSERS 'G' INTEGRAL = 15.52449 15.45673

DISPLACEMENT THICKNESS - CONSTANT DENSITY = s08959 009256
MOMENTUM THICKNESS - CONSTANT DENSITY = o06703 .06724

SHAPE FACTOR 12 - CONSTANT DENSITY = 1,33665 1,37653

LOCATION -X- 44922000

Z = CENTERLINE

Table 22.
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JOB KLD48 TAPE 3166R- FILES 117-137, AUNS 8.01-8.21 04/0S/79
RUN NO. 8. POINT 10. GRID NO. I

REDUCED PROFILE DTA

V Y/ U T U-UEN INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(6) Ti.3 Vi)I .0C57 .G9 37.16 85.56 .376 .316 -15.426 9.283 .648 11.0222 .CC67 .010 40.72 84.81 .. 11 .348 -14.52 10.167 7.330 12.94163 0077 .012 43.63 84.05 .441 .380 -13.816 10.892 8.007 14.8704 .0093 .014 47.52 83.01 .4180 .425 -12.844 11.864 8.90 17.9475 .0100 .015 48.94 82.69 .494 .439 -12.490 12.218 9.236 19.29'6 .0116 .01b 51.19 82.06 .517 .466 -11.927 12.781 9.802 22.3727 .0129 .020 52.55 81.59 .531 .485 -11.587 13.121 10.217 24.8738 .0143 .022 53.8c 81.19 .644 .503 -11.275 13.433 10.583 27.5669 .0161 .025 55.C0' 80.83 .556 518 -10.967 13.741 10.908 31.02810 .0178 .027 55.90 80.47 .S65 :533 -10.752 13.957 11.231 34.29811 .0198 .031 56.63 8C.10 .572 .549 -10.570 14.139 11.559 38.14612 .0215 .C!3 57.41 79.98 .580 .554 -10.375 14.333 11.670 41.41613 .0229 .c35 58.05 79.78 .587 .563 -10.216 14.493 11.847 44.10914 .0251 .039 58.91 79.55 .595 .573 -10.001 4.707 12.056 48.34115 .0271 .42 59.25 79.46 .599 .576 -9.916 14.793 12.137 52.18816 .0289 .045 59.93 79.35 .606 .581 -97 14.964 12.238 55.65!17 .03C6 .047 60.36 79.19 .610 .588 -9.633 15.075 12.379 58.92118 .0371 .L57 61.e9 78.61 .625 .613 -9.255 15.453 12.898 71.219 .441 .068 63.36 78.20 .640 .630 -8.889 15.820 13.267 84.89020 .0537 .078 64.77 77.82 .654 .646 -8.538 16.171 13.607 97.58621 .0568 .0F7 65.FO 77.62 .665 .655 -8.28C 16.428 13.791 109.32022 .0639 .098 66.93 77.31 .676 .668 -7.996 16.712 1".069 122.97823 .0711 .109 67.94 77.07 .687 .678 -7.745 16.964 14.280 136.82824 .07o6 .116 68.77 76.95 .695 .684 -7.539 17.170 14.396 147.79225 .084C .129 69.51 76.76 .702 .692 -7.353 17.355 14.566 161.64226 .09L9 .140 70.f1 76.51 .713 .702 -7.080 17.628 14.785 174.91627 .0967 .19 71.30 76.33 .721 .710 -6.905 17.803 14:951 186.07328 .1039 .160 72.13 76.20 .729 .716 -6.699 18.009 15.065 19t.92329 .1111 .171 72.79 75.99 .736 .725 -6.534 18.17 15.258 213.77330 .1167 .180 73.32 75.86 .741 .730 -6.C1 18.307 15.375 224.54531 .1236 .191 74.r4 75.73 .748 .736 -6.222 18.487 15.485 238.20332 .1310 .202 74.61 75.65 .756 .739 -6.030 18.678 15.562 252.05333 .1483 .228 76.22 75.22 .770 .757 -5.677 19.031 15.945 285.33234 .1656 .2S5 77.74 74.92 .786 .770 -5.298 19.411 16.213 318.61135 .1831 .282 79.C8 74.68 .799 .781 -4.965 19.743 16.435 352.2'36 .2007 .3C9 80.47 74.38 .813 .793 -4.617 20.091 16.700 386.33037 .2177 .335 81.53 74.05 .824 .807 -4.353 20.356 16.996 411.83238 .2363 .364 82.90 73.82 .838 .817 -4.011 20.697 17.206 .54.61139 .2527 .389 84.15 73.47 .850 .832 -3.698 Z1.011 17.52 486.159'0 .2713 .118 85.08 73.22 .860 .843 -3.165 21.243 17.747 521.93841 .2879 .1.3 86.33 72.98 .872 .853 -3.154 21.555 17.962 553.87042 .3057 .471 87.3 72.73 .883 .864 -2.902 21.806 18.186 588.11143 .3409 .525 89.4b 72.39 .904 .878 -2.373 22.335 18.94 655.82314 .3757 .576 91.39 71.95 .923 .897 -1.890 22.818 18.886 722.76545 .4107 .632 93.C2 71.52 .940 .915 -1.484 23.225 19.272 790.09246 .4459 .686 94.40 71.15 .954 .931 -1.139 23.569 19.609 857.8047 .48G7 .740 95.70 70.81 .967 .946 -. 81 23.89 19.914 924.74648 .5161 .794 96.85 70.5. .979 .957 -. 527 24.181 20.151 992.84249 .5507 .8468 97.43 70.22 .985 .971 -. 382 4:326 0.J438 1059.40050 .5863 .902 98.01 70.02 ,990 .979 -. 238 24170 20.618 1127.88151 .6207 .955 98.47 69.84 .995 .987 -. 124 24.585 20.783 1194.05452 .6560 1.010 98.69 69.76 .997 '991 -. 067 24.611 20.858 1261.95853 .6909 1.063 98.77 99.71 .998 993 -. 048 24.660 20.902 1329.0925' .7259 1.117 98.83 t9.58 .999 .998 -. 032 p4.676 21.014 1396.41955 .7608 1.171 98.92 69.56 1.000 .999 -.010 24.698 21.03 1463.55456 .7963 1.226 98.95 69.5 1.000 1.000 -.002 24.706 21.056 1531.8357 .8309 1.279 98.95 69.56 1.000 .999 -. 003 1.705 21.037 1598.0058 .8657 1.332 98.96 69.54 1.000 1.000 .005 24.713 21.053 1665.34359 .9007 1.386 98.93 69.52 1.00c 1.001 -.007 24.701 21.072 1732.67D60 .9357 1.440 98.86 69.53 .999 1.000 -.020 24.688 21.059 1799.99761 .9711 1.495 98.91 69.56 .999 .999 -. 014 24.694 21.033 1868.09362 1.00l 1.549 98.90 69.51 .999 1.001 -.016 14.692 21.080 1935.42063 1.3055 .C09 98.87 69.56 .999 .999 -. 22 4.686 21.036 2511.3564 1.6055 2.471 98.89 69.60 .999 .997 -. 017 24.691 21.001 3088.44365 1.9055 2.933 98.8 69.59 .999 .998 -. 031 24.677 21.006 3665.53166 2.2057 3.395 98.76 69.58 .998 .998 -. 051 24.658 21.021 4243.00467 2.5063 3.858 98.68 69.61 .997 .997 -. 071 24.637 20.991 4821.24768 2.8057 4.318 98.64 69.60 .997 .997 -. 079 24.629 21.001 5397.18169 3.1057 4.780 98.68 69.64 .997 .996 -. 071 24.637 20.966 5974.27070 3.4056 5.242 98.74 69.67 .998 .995 -. 055 24.654 20.941 6551.16671 3.7063 5.705 98.66 69.66 .997 .995 -. 070 24.638 20.96 7129.60172 4.0061 6.166 98.72 69.70 .998 .993 -. 061 24.648 20.905 7706.304

Table 22.



JOB KL048 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. e. POINT 13. GRID NO. 1

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYERINTERPOLATION FUNCTION FROM
TO WALL WALL TO Y*:35

FREE STREAM VELOCITY : 99.525 999525
FREE STREAM TEMPERATURE = 70.160

WALL TEMPERATURE : 939590
WALL HEAT FLUX = .07784

FREE STREAM DENSITY : ,D7593
FREE STREAM KINEMATIC VISCOSITY = .D01611

DENSITY OF FLUID AT WALL = .07271
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001739

WALL/FREE STREAM DENSITY RATIO : .95765
LOCATION REYNOLDS NUMBER (REX) = 2687161.94
INPUT VALUE OF VELOCITY DELTA = .89000

INPUT VALUE OF TEMPERATURE DELTA = ,9400D
CALCULATED DELTA = .76456
DELTA 9995% INPUT : .00000

DISPLACEMENT THICKNESS (DELSTAR) = .11381 .11397
MOMENTUM THICKNESS (THETA) = *07917 ,07930

ENERGY-DISSIPATION THICKNESS = .14027 o14031
ENTHALPY THICKNESS : ,00393 s00393

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.43756 1.43722
SHAPE FACTOR 32 (ENEPGY/THETA) : 1.77185 176951

MOMENTUM THICKNESS REYNOLDS NUMBER = 4076.92 4083.57
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 586D8D 5869.00

SKIN FRICTION COEFFICIENT = .002988
FRICTION VELOCITY = 3.93100

LAw OF THE WALL CONSTANT (K) : .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .52880

CLAUSERS 'DELTA' INTEGRAL = -2o65190 -278562
CLAUSERS 'G' INTEGRAL : 19.13555 19,15068

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .10731 .11003
MOMENTUM THICKNESS - CONSTANT DENSITY = .08002 .08016

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.34100 1.37272

LOCATION -X- 52.18001

Z = CENTERLINE

Table 23.
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JOB KL048 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 13. GRID NO. 1

REDUCED PROFILE DATA

y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU UI*I T(*) Y(#)
1 .0051 .0C7 35.03 87.05 .352 .279 -16.406 8.912 5.764 9.666
2 .DO t1 .008 36.97 85.89 .371 .329 -15.913 9.405 0.78#4 11.550
3 .0071 .009 40.36 85.02 .406 .366 -15.046 10.272 7.554 13.434

04 .008 .11 Gi 4.27 84.40 .45 .392 -14.056 11.262 0.102 15.884
5 .0041 .012 45.76 84.16 .460 .403 -13.676 11.642 8.314 17.203
6 .C1Ll .01 48.80 83.28 .491 .440 -12.890 12.428 9.085 20.763
7 .0122 .C16 50.49 82.91 .507 .456 -12.474 12.844 9.413 23.044
8 .0131 .017 51.35 82.66 .516 .467 -12.254 13.064 9.635 24.740
9 .0153 .020 53.07 82.16 .533 .488 -11.817 13.501 10.076 28.885

10 .0173 .023 54.43 81.78 .547 .504 -11.473 13.845 10.405 32.653
11 .C1v3 .025 55.10 81.42 .554 .519 -11.301 14.017 10.723 36.422
12 .021C .026 56.C0 61.11 .563 .533 -11.072 14.246 IC.998 39.625
13 .0223 .029 56.43 80.96 .567 .539 -10.963 14.355 11.132 42.074
14 .0244 .032 57.17 80.79 .574 .546 -10.774 14.544 11.283 46.031
15 .02b5 .035 57.94 80.59 .581 .555 -10.604 14.714 11.452 49.988
16 .0261 .037 58.29 80.44 .586 .561 -10.490 14.828 11.593 53.003
17 .02(9 .039 58.89 80.25 .592 .569 -10.336 14.982 11,756 56,394
18 .03t,7 .046 60.32 79.72 .606 .592 -9.974 15.34 12.220 69.207
19 .0G437 .057 61.91 79.37 .622 .607 -9.569 15.750 12.531 82.396
20 .0523 .066 63.24 79.05 .636 .620 -9.219 16.100 12.812 94.832
21 .0563 .074 64.20 78.75 .645 .634 -8.987 16.331 13.082 106.137
22 .0637 .C83 65.45 78.45 .656 .646 -8.667 16.651 13.339 120.080
23 .07C4 .092 66.51 78.28 .668 .654 -8.399 16.919 13.496 132.704
24 .0763 .100 67.29 78.03 .676 .664 -8.201 17.118 13.716 143.821
25 .0835 .109 68.11 77.79 .684 .674 -7.991 17.328 13.922 157.387
26 .0904 .118 68.94 77.74 .693 .677 -7.780 17.538 13.972 170.388
27 .0963 .126 69.77 77.57 .701 .684 -7.570 17.748 14.118 181.505
28 .1033 .135 70.39 77.28 .707 .696 -7.411 17.907 14.375 194.694
29 .1107 .145 71.09 77.11 .714 .703 -7.234 18.084 14.525 208.637
30 .1161 .152 71.71 77.00 .720 .708 -7.077 18.242 14.624 218.812
31 .1232 .161 72.33 76.85 .727 .714 -6.918 18.400 14.750 232.190
32 .1303 .170 72.95 76.67 .733 .722 -6.760 18.559 14.910 245.568
33 .1471 .192 74.32 76.28 .747 .739 -6.411 18.907 15.256 277.222
3' .1650 .216 75.71 76.02 .761 .750 -6.057 19.261 15.488 310.949
35 .1825 .239 77.12 75.73 .775 .762 -5.699 19.619 15.742 343.923
36 .2003 .262 78.43 75.32 .788 .780 -5.368 19.950 16.100 377.462
37 .2171 .284 79.49 75.16 .799 .787 -5.097 20.221 16.243 409.116
38 .2351 .308 80.75 74.91 .811 .797 -4.778 20.54 16.1462 413.032
39 .2525 .330 81.61 74.64 .820 .609 -4.556 20.762 16.70 475.817
40 .2703 .354 82.87 74.42 .833 .818 -4.236 21.082 16.891 509.356
41 .2871 .376 83.76 74.26 .842 .825 -4.011 21.307 17.035 S41.010
'2 .3CS! .399 84.61 74.00 .852 .836 -3.744 21.574 17.263 575.303
'3 .3537 .463 87.32 73.29 .877 .866 -3.105 22.214 17.890 666.498
44 .4012 .525 89.76 72.82 .902 .887 -2.479 22.839 18.306 755.997
45 .4495 .588 91.85 72.39 .923 .905 -1.952 23.366 18.685 847.004
46 .4973 .650 93.79 71.99 .942 .922 -1.145 23.860 19.040 937.069
47 .5453 .713 95.49 71.61 .959 .938 -1.026 24.292 19.368 1027.511
48 .5935 .770 96.82 71.25 .973 .953 -. 688 24.630 19.687 1118.329
49 .6415 .839 97.78 70.83 .983 .971 -. 443 24.875 10.0S7 1208.771
50 .6895 .902 98.56 70.60 .990 .981 -. 247 25.071 20.263 1299.212
51 .7373 .964 99.01 70.39 .995 .990 -. 132 25.186 20.444 1389.277
52 .7854 1.027 99.24 70.35 .997 .992 -. 072 25.247 20.478 1479.907k1 :133 j: 9 9 .3! ;8 J8 : 99 :996 ::B 7 jj, 81 ! 18:tj
55 .9295 1.216 99.5' 70.1' 1.000 1.001 .004 5.322 20.666 1751.420
56 .9771 1.278 99.52 70.15 1.00 1.000 -.001 25.317 ":656 1801.108
57 1.0253 1.341 99.52 70.15 1.000 1.000 -,002 25.316 20.659 1931.927
58 1.0731 1.40 99.48 70.18 1.000 .999 -.011 25.307 20.632 2021.991
59 1.1215 1.467 99.50 70.15 1.000 1.c01 -.006 25.312 20.662 2113.187
60 1.1693 1.529 99.45 70.1' .999 1.001 -. 019 25.299 2t.66' 2203.251
61 1.2177 1.593 99.42 70.17 .999 .999 -. 026 25,292 20.637 2294,447
62 1.2651 1.655 99.47 70.15 .999 1.001 -. 013 25.305 20 .660 2383.758
63 1.3129 1.717 99.48 70.18 1.000 .999 -. 012 25.306 20.630 2473.822
64 1.3613 ,781 99.' 70.19 .999 :999 -. 021 25.297 20.622 2565.018
65 1.4091 1.843 99.47 70.16 .999 1.000 -. 013 25.305 20.651 2655.082
66 1.4569 1.906 99.42 70.16 .999 1.000 -. 027 25.291 28.650 27451147
67 1.5052 1.969 99.48 70.18 1.000 .999 -. 011 25.307 2. 635 2836.154
68 1.8621 2.436 99.42 70.16 .999 1.000 -. 027 25.291 20.650 3508.625
69 2.2193 2.903 99.32 70.20 .998 .998 -. 051 25.267 20.616 4181.661
70 2.5763 3.370 99.25 70.21 .997 .998 -. 069 25.249 2D.606 4854.320
71 2.9332 3.836 99.35 70.22 .998 .997 -. 045 25.273 20.597 5526.791
72 3.2905 4.304 99.25 70.21 .997 .998 -. 070 25.248 20.606 6200.016
73 3.6479 4.771 99.21 70.20 .997 .998 -. 080 25.238 20.611 6873.429
74 4.0055 5.239 99.34 70.21 .998 .998 -.047 25.271 20.601 7S47.219

Table 23.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO* 8. POINT 14. GRID NO. 1

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR JUBLAYER

INTERPOLATION UNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 99.429 99.429FREE STREAM TEMPERATURE = 70.635
WALL TEMPERATURE = 94.51D

WALL HEAT FLUX = .07720
FREE STREAM DENSITY = .07586

FREE STREAM KINEMATIC VISCOSITY = .0001613
DENSITY OF FLUID AT WALL = .07259

KINEMATIC VISCOSITY OF FLUID AT WALL = .0001744
WALL/FREE STREAtO DENSITY RATIO = .95692
LOCATION REYNOLDS NUMBER (REX) = 3099954.62
INPUT VALUE OF VELOCITY DELTA = .94000

INPUT VALUE OF TEMPERATURE DELTA = .99000
CALCULATED DELTA = .88012

DELTA 99.52 INPUT = .0OOO
DISPLACEMENT THICKNESS (DELSTAR) = .12815 .12817

MOMENTUM THICKNESS (THETA) = 08944 oOB970
ENERGY-DISSIPATION THICKNESS = 015874 o15893

ENTHALPY THICKNESS = OC448 .0D449
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.43283 1.42892
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77483 1.77180

MOMENTUM THICKNESS REYNOLDS NUMBER = 4594.ll 4607.53
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 6582.58 6583.79

SKIN FRICTION COEFFICIENT = .002936
FRICTION VELOCITY = 3.89448

LAW OF THE WALL CONSTANT (K) = o41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .50814

CLAUSERS 'DELTA' INTEGRAL = -2.98559 -3,15784
CLAUSERS 'G' INTEGRAL = 21.68469 21.51733

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .12031 ,12369MOMENTUM THICKNESS - CONSTANT DENSITY = .09040 o09068SHAPE FACTOR 12 - CONSTANT DENSITY = 1.33078 1.36405

LOCATION -X- 60.35001

Z = CENTERLINE

Table 24.
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JOB KL048 TAPE 3166R- FILES 117-137, RUNS 6.01-8.21 04/05/79

RUN NO. 8. POINT 14. GRID NO. I

REDUCED PPOFILE DATA

y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(#) T( ) Yi+)
1 .OC67 .COB 39.25 86.43 .395 .338 -15.453 10.078 7.098 12.526
2 .0079 .009 42.25 85.45 .42S .379 -14.661 10.849 7.959 14.760
3 .008e .010 44.50 65.05 .448 .396 -14.105 11.425 6.311 16.435
4 .0102 .012 46.93 84.45 .472 .421 -13.461 12.050 8.842 19.040
5 .0111 .013 48.38 84.C7 .487 .437 -13.107 12.423 9.174 20.716
6 .0126 .014 50.22 83.61 .5C5 .457 -12.636 12.895 9.581 23.507
7 .0143 .016 51.67 83.24 .520 .472 -12.263 13.267 9.903 26.671
8 .015c .U17 52.27 83.04 .526 .480 -12.109 13.422 10.080 27.974
9 .017C .019 53.37 82.62 .537 .498 -11.827 13.704 10.446 31.697
10 .019C .022 54.70 82.29 .150 .512 -11.486 14.045 10.744 35.419
11 .0210 .024 55.44 82.10 .558 .520 -11.294 14.237 10.907 39.142
12 .0226 .026 56.11 81.65 .564 .539 -11.124 14.407 11.306 42.120
13 .0243 .028 56.F9 81.62 .569 .540 -11.001 14.530 11.325 45.284
14 .02bC .c3c 57.18 81.47 .575 *646 -10.848 14.682 11.461 48.448
15 .028C .032 57.71 81.16 .580 .559 -10.711 14.e19 11.732 52.170
16 .0299 .034 58.32 80.99 .587 .566 -10.556 14.975 11.882 55.707
17 .0316 .036 58.82 80.89 .592 .571 -10.426 15.104 11.973 58.871
18 .0379 .043 60.21 80.49 .606 .587 -10.070 15.461 12.323 70.597
19 .0450 .051 61.63 80.07 .620 .605 -9.706 15.825 12.688 83.811
20 .018 .059 62.97 79.74 .633 .619 -9.361 16.169 12.984 96.468
21 .0579 .066 63.88 79.44 .643 .631 -9.127 16.404 13.244 107.821
22 .0650 .074 65.03 79.19 .654 .642 -8.832 16.699 13.466 121.036
23 .0724 .082 65.86 7e.96 .663 .651 -8.615 16.916 13.662 134.809
24 .0778 .088 66.83 78.87 .672 .655 -8.371 17.160 13.749 144.860
25 .0852 .097 67.56 78.70 .679 .662 -8.184 17.347 13.899 158.633
26 .0922 .105 68.31 78.44 .687 .673 -7.989 17.541 14.126 171.661
27 .0982 .112 68.97 78.27 .694 .680 -7.820 17.710 14.275 182.829
28 .1054 .120 69.64 78.02 .700 .691 -7.649 17.882 14.494 196.230
29 .112, .128 70.28 77.93 .707 .694 -7.486 18.046 14.570 209.258
30 .1177 .134 70.82 77.88 .712 .696 -7.347 18.184 14.613 219.123
31 .1250 .142 71.38 77.66 .718 .706 -7.203 18.328 14.810 232.710
32 .1318 .150 71.93 77.42 .723 .716 -7.060 18.471 15.021 245.366
33 .1491 .169 73.27 77.08 .737 .730 -6.717 18.814 15.322 277.566
34 .1666 .189 74.63 76.90 .751 .738 -6.368 19.163 15.476 310.137
35 .1838 .209 75.68 76.57 .761 .752 -6.099 19.432 15.770 342.150
36 .2C20 .230 76.83 76.29 .773 .763 -5.803 19.728 16.011 376.025
37 .2192 .249 77.68 76.09 .783 .772 -5.533 19.998 16.192 408.038
38 .2373 .270 78.99 75.77 .794 .785 -5.248 20.282 18.474 441.726
39 .2538 .288 79.87 75.60 .8C3 .792 -5.021 20.509 16.615 472.437
40 .272C .309 80.81 75.35 .813 .803 -4.781 20.750 16.841 506.311
41 .2890 .328 81.79 75.09 .823 .813 -4.530 21.001 17.066 537.952
42 .3068 .349 82.61 74.82 .831 .825 -4.318 21.212 17.301 571.082
43 .355u .404 85.10 74.37 .856 .844 -3.679 21.8S2 17.700 661.538
44 .4030 .458 87.42 73.89 .879 .864 -3.084 22.447 18.126 750.132
45 .4SGe .512 89.41 73.42 .899 .883 -2.572 22.958 18.535 839.099
46 .4993 .567 91.29 72.94 .918 .903 -2.089 23.442 18.958 929.369
47 .5471 .622 93.11 72.52 .936 .921 -1.622 23.909 19.323 1018.336
48 .5954 .677 94.62 72.20 .952 .935 -1.235 24.296 19.610 1108.234
49 .6428 .730 95.97 71.79 .965 .952 -. 888 24.64 19.967 1196.456
50 .6912 .785 97.01 71.54 .976 .962 -. 620 24.910 20.190 1286.540
51 .7393 .840 97.94 71.35 .985 .970 -. 383 25.147 20.354 1376.065
52 .7874 .895 98.64 71.15 .991 .979 -. 229 25.302 20.535 1465.590
53 .8348 .949 98.89 70.96 .0995 .986 -. 139 25.392 20.694 1553.813
54 .88!C 1.003 99.18 70.79 .998 .994 -.063 25.468 n.848 1643.524
55 .9310 1.068 99.36 70.68 1.000 .998 -.012 25.516 20.940 1732.863
56 .979C 1.112 99.39 70.67 1.000 .999 -. C11 25.520 20.955 1822.202
57 1.C267 1.167 99.46 70.63 1.000 1.000 .007 25.537 20.991 1910.983
58 1.0752 1.222 99.45 70.63 1.200 1.000 .004 25.535 20.985 2001.253
59 1.1232 1.276 99.41 70.65 1. 00 1.0c0 -.004 25.526 n1.973 2090.592
60 1.1707 1.330 99.43 70.66 1.r00 .999 -. 001 25.530 20.958 2179.000
61 1.2190 1.385 99.42 70.64 1.000 1.000 -. 003 25.527 20.981 2268.898
62 1.267C 1.440 99.61 70.64 1.001 1.000 .020 25.550 20.977 2358.237
63 1.3146 1.494 99.51 70.62 1.001 1.000 .022 25.552 20.993 2446.832
64 1.3632 1.549 99.34 70.60 .999 1.001 -. 023 25.508 21.021 2537.288
65 1.4114 1.604 99.36 70.61 1.000 1.001 -. 011 25.519 21.003 2626.999
66 1.4566 1.657 99.44 70.64& 1.00 .000 .002 25.533 20.979 2714.849
67 1.5074 1.713 99.38 70.65 .999 .999 -.013 25.517 20.970 2605.677
68 1.8641 2.118 99.35 70.67 .999 .999 -. 020 25.511 20.956 3469.579

2.2210 2.524 99.32 70.69 .999 .998 -. 028 is502 20.937 4133.653
2.5782 2.929 99.27 70.68 .998 .998 -. 042 Z5489 20.942 4798.68S

71 2.9351 3.335 99.23 70.69 .998 .998 -. 050 25.481 20.936 5462.9S9
7 1.2918 3.740 99.15 70.72 .997 .996 -. 072 25.459 20.907 6126.860
73 3.6496 4.147 99.22 70.71 .998 .997 -. 054 25.477 20.917 6792.809
74 4.0072 4.553 99.23 70.69 .998 .998 -. 051 25.479 20.932 7458.386

Table 24.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/0S/79

RUN NO. 80 POINT 15. GRID NO. 1

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y4=35

FREE STREAM VELOCITY = 98.651 98.651
FREE STREAM TEMPERATURE = 69.252

WALL TEMPERATURE = 93.150
WALL HEAT FLUX = .07592

FREE STREAM DENSITY = ,D7646
FREE STREAM KINEMATIC VISCOSITY = .0001597

DENSITY OF FLUID AT WALL = .07315
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001727

WALL/FREE STREAM DENSITY RATIO = .95677
LOCATION REYNOLDS NUMBER (REX) = 3106267.22
INPUT VALUE OF VELOCITY DELTA = .99000

INPUT VALUE OF TEMPERATURE DELTA = 1O04000
CALCULATED DELTA = ,92813
DELTA 99.52 INPUT = .0CD0

DISPLACEMENT THICKNESS (DELSTAR) = .13942 *13957
MOMENTUM THICKNESS (THETA) = .09737 .09752

ENERGY-DISSIPATION THICKNESS = .17233 *17238
ENTHALPY THICKNESS = .00446 .00446

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.43175 1.43113
SHAPE FACTOR 32 (ENERGY/THETA) = 1.76974 1.76763

MOMENTUM THICKNESS REYNOLDS NUMBER = 5011.94 5019,59DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7175s86 7183.68
SKIN FRICTION COEFFICIENT = ,002829

FRICTION VELOCITY = 3o79312
LAW OF THE WALL CONSTANT (K) = o41000
LAw OF THE WALL CONSTANT (C) = 5,00000

WAKE STRENGTH = 958780

CLAUSERS 'DELTA' INTEGRAL = -3.36358 -3.51392
CLAUSEPS 'G' INTEGRAL = 24.7448 24074065DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,13214 .13511

MOMENTUM THICKNESS - CONSTANT DENSITY = .C9838 ,09853
SHAPE FACTOP 12 - CONSTANT DENSITY = 1.34325 1.37121

LOCATION -X- 60935001

Z *6 INCHES

Table 25.
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JOB KLO.8 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 15. 6RID NO. 1

REDUCED POOFILE DATA

Y YI U T U-UE
N INC14ES DELTA FT/SEC DEG.F U/Ur THETA UTAU U(i) Ti) YI)
1 .0056 .C06 34.70 85.91 .352 .303 -16.861 9.147 6.352 10.304
2 .0C72 .008 38.79 84.58 .393 .358 -15.762 10.226 7.514 13.233
3 .0082 .009 41.90 83.92 ..25 .386 -14.962 11.046 8.097 15.063
4 .0092 .LI .4.12 83.36 .447 .410 -14.377 11.630 8.585 16.893
5 .1GO .G11 45.45 82.98 .461 .425 -14.025 11.983 8.919 18.358
6 .0115 .012 47.55 82..0 .482 .. 50 -13.472 12.535 9.426 21.103
7 .0132 .C1. 49.41 82.07 .501 .464 -12.961 13.027 9.719 24.214
8 .01.2 .015 50.19 81.77 .509 .476 -12.777 13.231 9.94 26.045
9 .0158 .017 51.37 81.18 .521 .501 -12.465 13.543 10.496 28.973

10 .0182 .020 52.72 80.82 .53. .516 -12.1C8 13.9C0 10.816 33.366
11 .0199 .L21 53.29 80.51 .540 .529 -11.959 14.048 11.088 36.477
12 .0214 .023 53.99 80.39 .547 .534 -11.773 14.234 11.193 39.223
13 .0232 .025 54.65 80.2. .5. .540 -11.599 14.408 11.328 42.517
14 .0250 .027 55.1. 79.99 .559 .551 -11.47 14.536 11.543 45.812
15 .0270 .029 55.59 79.69 .563 .563 -11.353 14.655 11.804 49.472
16 .0267 .C31 56.36 79.52 .571 .570 -11.149 14.859 11.959 52.58.
17 .0305 .033 56.62 79.37 .574 .576 -11.080 14.928 12.083 55.878
18 .C3b

9  .040 58.24 78.92 .590 .595 -10.653 15.355 12.480 67.592
19 .0412 .C.8 59.7 78.52 .606 .612 -10.258 15.750 12.832 80.953
20 .05L8 .055 60.90 78.1. .617 .628 -9.952 16.056 13.170 93.032
21 .0570 .061 62.02 77.83 .629 .641 -9.657 16.351 13..2 104.380
22 .C640 .069 62.99 77.67 .639 .648 -9.401 16.607 13.578 117.192
23 .C710 .077 64.11 77.39 .650 .659 -9.105 16.902 13.821 130.004
2 .07b7 C083 6.60 77.15 .655 .670 -8.976 17.032 1..038 140..36
25 .C840 .091 65.37 77.01 .663 .675 -8.775 17.233 14.158 153.797
26 .0910 .C98 66.33 76.82 .672 .683 -8.521 17..87 4.320 166.609
27 .0972 .105 66.83 76.6. .677 .691 -8.388 17:620 1..78 177.957
28 .1037 .112 67.60 76..7 .685 .698 -8.185 17822 14.631 189.854
29 .1108 .119 67.95 76.35 .689 .703 -8.09. 17.914 14.736 202.848
30 .1168 .126 68.78 76.17 .697 .711 -7.874 18.134 14.896 213.830
31 .1237 .133 69.28 76.03 .702 .7.17 -7.744 18.264 15.021 226.459
32 .1308 .1.1 69.78 75.9 .707 .720 -7.613 18.395 15.098 239.454
33 .1476 .159 71.1. 75.59 .721 .735 -7.252 18.756 25.402 270.202
34 .1654 .178 72.41 75.26 .73. .749 -6.918 19.090 15.695 302.781
35 .1826 .197 73.33 75.07 .743 .756 -6.676 19.332 15.856 334.262
36 .2012 .217 74.69 74.88 .757 .765 -6.316 19.691 16.027 368.305
37 .2179 .235 75.7i 7..58 .768 .777 -6.045 19.963 16.289 398.870
38 .2360 .25. 76.87 74.41 .779 .78. -5.72 20.266 16.137 431.998
39 .2529 .273 77.78 74.17 .788 .794 -5.502 20.506 16.651 462.929
.0 .2710 .292 78.63 73.92 .797 .805 -5.279 20.729 16.869 196.057
41 .2880 .310 79.P7 73.80 .810 .810 -4.951 21.057 16.977 527.172
42 .3060 .330 80.61 73.63 .817 .817 -4.757 21.251 17.124 560.117
13 .3S38 .381 82.95 73.09 .841 .839 -4.139 21.869 17.593 647.603
.. ..022 .433 85.15 72.51 .863 .864 -3.560 22.448 18.108 736.188
.5 .4496 .1.8 87.15 72.08 .883 .882 -3.032 22.976 18.483 822.9.3
16 ..962 .5!7 89.16 71.69 .90. .898 -2..96 23.512 18.823 911.89
.7 .5462 .589 90.92 71.28 .922 .915 -2.039 23.969 19.188 999.77
.8 .5938 .640 92.. 70.90 .937 .931 -1.628 24.380 19.520 1086.867
.9 .6.21 .692 93.97 70.62 .953 .913 -1.233 24.775 19.762 1175.269
10 6900 .7.3 95.23 70.30 :P5 :956 -. 902 2.06 20.0.0 1262.939
51 .7382 .795 96.07 70.04 0971 .967 -. 680 25.328 20.273 1351.158
52 .7856 .846 96.98 69.72 .983 .980 -.. 0 25.568 20.552 1437.913
53 .83.2 .899 97.59 69.56 .989 .987 -. 280 25.728 0.693 152b.864
54 .8820 .950 98.03 69.19 .9 .990 -. 16 25.84. 20.7S3 1 14 .350
55 .9300 1.002 98.36 69.13 997 .993 -. 077 25.931 20.808 1702.203
56 .976C 1.054 98.60 69.3. .999 .996 -.01 25.994 0.886 1790.056
57 1.0260 1.105 98.56 69.2 .999 1.001 -. 025 25.983 20.976 1877.909
58 1.0736 1.157 98.67 69.26 1.000 1.000 .005 26.013 2D.957 1965.030
59 1.1216 1.208 98.73 69.27 1.001 .999 .020 26.028 20.948 2052.882
60 1.1696 1.260 98.63 69.23 1.000 1.001 -. 006 26.002 2'P.982 2140.735
61 1.2176 1.312 98.70 69.27 1.001 .999 .014 26.022 20.945 2228.588
62 1.2658 1.36 98.67 69.2 1.000 1.000 .006 26.013 20.971 2316.807
63 1.313. 1.415 98.72 69.21 1.0C1 1.002 .019 26.027 28.996 2403.928
6. 1.3622 1.468 98.68 69.20 1.000 1.002 .008 26.016 21.012 2493.25
65 1.4098 1.519 98.70 69.21 1.001 1.002 .01 26.021 21.001 2580.365
66 1.4575 1.570 98.66 69:17 1.0r 1.003 .002 26.010 1.035 2667.669
67 1.5060 1.623 98.69 69.16 1. 00 1.00 .011 26.019 21.03 2756.437
68 1.8629 2.007 98.65 69.26 1.000 I.000 -.001 26.007 20.954 3409.659
69 2.2198 2.392 98.65 69.25 1.000 .OO -.001 26.007 20.964 4062.882
70 2.5769 2.776 98.66 69.25 1.00 1.000 .0C2 21.010 10.965 4716.170
71 2.9337 3.161 98.5 69.21 .999 1.002 -. 029 .979 20.999 5369.509
72 3.2911 3.546 98..7 69.20 .998 1.002 -. 047 25.961 21.009 6023.647
73 3.6484 3.931 98.1.5 69.19 .998 1.003 .52 5:956 i1019 6677.601
74 4.0059 ..316 98..0 69.10 .997 1.006 -.067 259.0 1.093 7331.922

Table 25.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 16. GRID NO. 1

BOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98,476 98.476
FREE STREAM TEMPERATURE = 69.477

WALL TEMPERATURE = 930780
WALL HEAT FLUX = .07641

FREE STREAM DENSITY = .07643
FREE STRFAM KINEmATIC VISCOSITY = .0001598

DENSITY OF FLUID AT WALL = .073C7
KINEMATIC VISCOSITY OF FLUID AT WALL = .90C1731

WALL/FREE STREAM DENSITY RATIO = .95609
LOCATION REYNOLDS NUMBER (REX) = 3098418.12
INPUT VALUE OF VELOCITY DELTA = .99000

INPUT VALUE OF TEMPERATURE DELTA = 1.04000
CALCULATED DELTA = .91030

DELTA 99.5t INPUT = .00000
CISPLACEPENT THICKNESS (DELSTAR) = .13722 .13709

MOMENTUM THICKNESS (THETA) .09504 .09542
ENERGY-DISSIPATION THICKNESS = .16831 .16864

ENTHALPY THICKNESS = .004b9 .OC471
SHAPE FACTOR 12 (DELSTAR/THETA) = 1,44375 1.43668
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77083 1.76736

MOMENTUM THICKNESS REYNOLDS NUMBER z 4879.66 4899.00
DISPLACEMENT THICKNESS REYNOLDS NUMBEP = 7045.04 7038.29

SKIN FRICTION COEFFICIENT r *002840
FRICTION VELOCITY = 3.79496

LAW OF THE WALL CONSTANT (K) = *41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = ,58622

CLAUSERS 'DELTA' INTEGRAL = -3.23069 -3o43530
CLAUSERS 'G' INTEGRAL = 24.54730 24.18402

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .12852 .13239
MOMENTUM THICKNESS - CONSTANT DENSITY = .C9608 .09647

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.33765 1.37230

LOCATION -X- 60.35001

Z -b INCHES

Table 26.
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JOB KL048 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 16. GRID NO. 1

REDUCED PROFILE DATA

y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) Ti*) ¥(*)
1 .0080 .09 40.87 84.77 .415 .371 -15.180 10.770 7.847 14.675
2 .0092 .010 42.85 84.22 4 35 .393 -14.658 11.291 8.325 16.868
3 .0103 .011 44.e7 83.46 .456 .424 -14.125 11.825 6.971 18.878
4 .0112 .012 46.43 83.03 .472 .442 -13.714 12.235 9.361 20.523
5 .0124 .014 48.42 82.63 .492 .459 -13.191 12.758 9.716 22.716
b .0139 .015 49.46 82.31 .502 .472 -12.916 13.033 9.987 25.457
7 .C156 .017 51.05 81.96 .518 .485 -12.496 13.453 10.274 28.564
8 .0165 .018 51.84 81.84 .526 .491 -12.290 13.659 10.403 30.208
9 .0164 .020 52.57 81.54 .534 .504 -12.096 13.853 10.659 33.680

10 .0204 .022 53.33 81.14 .542 .520 -11.897 14.052 11.011 37.335
11 .0222 .024 54.11 80.9b .549 .528 -11.690 14.259 11.168 40.625
12 .0239 .C26 54.q3 80.58 .558 .543 -11.475 14.474 11.500 43.732
13 .02)6 .328 55.22 80.22 .561 .558 -11.400 14.550 11.808 46.838
14 .0274 .030 56.06 80.26 .569 .556 -11.176 14.773 11.779 50.128
15 .029C .032 56.45 80.18 .573 .560 -11.075 14.674 11.847 53.052
16 .0316 .035 57.13 79.98 .560 .566 -10.894 15.055 12.023 57.803
17 .0328 .036 57.38 79.86 .583 .573 -10.830 15.119 12.120 59.996
18 .03.2 .043 58.80 79.36 .597 .593 -10.456 15.493 12.559 71.69-2
19 .0466 .051 60.22 79.00 .611 .608 -10.082 15.668 12.87C 85.215
20 .0S33 .0!8 61.36 78.56 .623 .626 -9.776 16.173 13.255 96.911
21 .0590 .065 62.21 78.28 .632 .638 -9.555 16.394 13.503 107.876
22 .06t5 .073 63.36 78.06 .644 .647 -9.248 16.701 13.692 121.582
23 .0732 .C80 64.2b 77.Q4 .653 .652 -9.017 16.933 13.792 133.826
24 .0792 .087 64.91 77.75 .659 .660 -8.844 17.105 13.960 144.791
25 .0865 .095 65.76 77.53 .668 .669 -8.616 17.334 14.155 158.132
26 .0936 .103 66.50 77.53 .675 .669 -8.425 17.524 14.156 171.107
27 .0990 .109 67.24 77.30 .683 .678 -8.232 17.717 14.355 180.975
28 .1060 .116 67.6 77.07 .689 .688 -8.067 17.882 14.553 193.768
29 .113C .124 68.56 76.84 .696 .697 -7.883 18.067 14.759 206.560
30 .1196 .131 69.06 76.70 .701 .703 -7.752 18.197 14.876 218.621
31 .1260 .138 69.51 76.53 .706 .710 -7.633 18.316 15.021 230.317
32 .1331 .146 70.06 76.38 .711 .716 -7.489 18.460 15.152 243.292
33 .1502 .165 71.46 76.18 .726 .724 -7.119 18.830 15.331 274.542
34 .1678 .184 72.74 75.95 .739 .734 -6.783 19.167 15.528 306.706
35 .1856 .204 73.79 75.62 .749 .747 -6.505 19.444 15.820 339.235
36 .2032 .223 74.92 75.34 .761 .759 -6.208 19.741 16.058 371.399
37 .2202 .242 76.C7 75.03 .773 .771 -5.903 20.046 16.329 402.466
38 .2362 .262 77.C3 74.P4 .782 .779 -5.650 20.299 16.492 435.360
39 .2552 .280 78.17 74.63 .094 .788 -5.352 20.597 16.680 466.428
40 .2732 .300 79.06 74.38 .803 .798 -5.116 20.833 16.898 499.322
41 .29C3 .319 79.98 74.19 .812 .806 -4.874 21.075 17.062 530.572
42 .3C63 .339 80.81 73.97 .821 .815 -4.654 21.295 17.254 563.467
43 .3562 .391 83.18 73.42 .845 .838 -4.031 21.918 17.735 651.003
44 .4041 .44, 85.42 72.97 .867 .S56 -3.441 22.508 18.129 738.539
45 .452C .417 87.47 72.57 .888 .873 -2.900 23.049 18.475 826.075
46 .50G .549 89.49 72.02 .909 .895 -2.367 23.582 18.953 913.794
47 .5466 .&03 91.20 71.58 .926 .914 -1.917 24.032 19.337 1002.610
48 .5965 .6S5 92.80 71.25 .942 .927 -1.495 24.455 19.622 1090.146
49 .643 .706 9t.24 70.86 .957 .943 -1.115 24.834 19.967 1177.500
50 .b920 .760 95.41 70.56 .969 .955 -. 807 25. 1 o2 20.224 1264.671
51 .7401 .813 96.35 70.27 .976 .967 -. 561 25.388 20.474 1352.572
52 .786C .866 97.17 69.97 .987 .980 -. 345 25.604 20.735 1440.109
53 .8362 .919 97.61 69.93 .991 .982 -. 228 25.722 20.776 1528.193
54 .8845 .972 98.04 69.70 .996 .991 -. 116 25.834 20.972 1616.460
55 .932C0 1.024 98.29 69.57 .998 .996 -. 050 25.899 21.087 1703.266
56 .986C 1.C77 98.45 69.55 1.000 .997 -. 006 25.943 21.106 1790.985
57 1.0282 1.130 98.4C 69.51 .999 .999 -. 019 25.930 21.139 1879.069
58 1.07b3 1.182 9S.54 69.51 1.001 .999 .017 25.966 21.137 1966.971
59 1.1242 1.235 98.48 69.45 1.000 1.001 .002 25.951 21.189 2054.507
60 1.1726 1.286 98.46 69.47 1.000 1.000 -. 003 25.946 21.175 2142.957
61 1.2206 1.341 98.50 69.46 1.000 1.001 .006 25.955 21.183 2230.676
62 1.2682 1.393 98.49 69.48 1.000 1.000 .004 25.953 21.167 2317.664
63 1.3158 1.445 98.52 69.49 1.000 1.00o .011 25.960 21.157 2404.652
64 1.3642 1.499 98.51 69.47 1.000 1.00 .010 25.959 21.173 2493.102
65 1.4122 1.551 98.53 69.49 1.001 .999 .015 25.964 21.154 2580.821
66 1.4598 1.604 98.42 69.50 .999 .999 -. 014 25.935 21.148 2667.809
67 1.5064 1.657 98.46 69.52 1.000 .998 -. 004 25.945 21.128 2756.625
68 1.8650 2.049 98.50 69.54 1.000 .998 .006 25.955 21.116 3408.304
69 2.2221 2.441 98.49 69.51 1.000 .998 .003 25.952 21.135 4060.897
70 2.5797 2.834 98.42 69.56 .999 .997 -. 016 25.934 f1.096 4714.403
71 2.9363 3.226 98.48 69.56 1.000 .996 .001 25.950 21.091 5366.082
72 3.2936 3.618 98.38 69.62 .999 .994 -. 025 25.924 21.047 6019.041
73 3.6508 4.011 98.36 69.65 .999 .993 -. 030 25.919 21.013 6671.816
74 4.0082 4.403 98.40 69.67 .999 .992 -. 021 25.928 20.998 7324.957

Table 26.



JOB KL048 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 17. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98. 14 98.614
FREE STREAM TEMPERATURE : 70.040

WALL TEMPERATURE : 95.010
WALL HEAT FLUX .s07759

FREE STREAM DENSITY = o07634
FREE STREAM KINEMATIC VISCOSITY : ,C001601

DENSITY OF FLUID AT WALL .,07291
KINEMATIC VISCOSITY OF FLUID AT WALL : o0001737

WALL/FREE STREAM DENSITY RATIO : .95498
LOCATION REYNOLDS NUMBER (REX) : 3510027.12
INPUT VALUE OF VELOCITY DELTA : 1.12000

INPUT VALUE OF TEMPERATURE DELTA : 1.1700
CALCULATED DELTA : o98175
DELTA 99,52 INPUT = .00000

DISPLACEMEt.T THICKNESS IDELSTAR) = .14349 .14353
MOMENTUM THICKNESS (THETA) = .10037 s10059

ENERGY-DISSIPATION THICKNESS = .17814 .17829
ENTHALPY THICKNESS = .00512 .00513

SHAPE FACTOR 12 (DELSTAR/THETA) : 1942968 1.42692
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77486 1977245

MOMENTUM THICKNESS REYNOLDS NUMBER : 5150.40 5161.75
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7363.42 7365.42

SKIN FRICTION COEFFICIENT : 9002849
FRICTION VELOCITY = 3.80844

LAW OF THE WALL CONSTANT (K) : .410DO
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .53724

CLAU ERS 'DELTA' INTEGRAL : -3.41653 -3.58388
CLAUSERS 'G' INTEGRAL : 24.74967 24,61548

DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,13516 s13841
MOMENTUM THICKNESS - CONSTANT DENSITY = .10146 .10169

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.33213 1,36101

LOCATION -X- 68.39999

Z CENTERLINE

Table 27.



JOB KL048 TAPE 3166R- FILES 117-137. RUNS 8.01-8.21 04/05/79

RUN NO. a. POINT 17. GRID NO. 1

REDUCED PPCFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U14) T(i)
I .CDb4 .C07 36.92 87.c1 .374 .320 -16.200 9.693 6.871 11.746
2 .076 .GC8 39.97 86.C2 .405 .360 -15.398 10.495 7.721 13.939
3 .0086 .009 42.51 85.39 .431 .385 -14.733 11.161 8.265 15.765
4 .0095 .010 44.53 84.92 .452 .404 -14.202 11.b92 8.667 17.409
5 .0106 .c11 46.30 84.36 .470 .426 -13.736 12.158 9.146 19.419
6 .0123 .013 48.41 83.64 .491 .455 -13.181 12.713 9.765 22.524
7 .0137 .014 49.73 83.20 .504 .473 -12.835 13.059 10.144 25.082
8 .0147 .01S 50.49 82.95 .512 .483 -12.637 13.257 10.359 26.909
9 .0166 .017 51.90 82.58 .526 .498 -12.267 13.626 10.674 30.380

10 .C190 .019 52.9C 82.10 .536 .517 -12.005 13.889 11.089 34.764
11 .0210 .021 53.93 81.85 .547 .527 -11.733 14.161 11.303 36.418
12 .0223 .023 54.42 81.64 .552 .535 -11.603 14.290 11.481 40.793
13 .0239 .G24 55.C7 81.37 .556 .546 -11.435 14.459 11.718 43.715
14 .02bD .027 55.68 81.17 .565 .554 -11.273 14.621 11.886 47.552
15 .0276 .028 56.14 80.94 .569 .564 -11.152 14.742 12.088 50.475
16 .0300 .031 56.P7 80.69 .577 .573 -10.960 14.933 12.297 54.859
17 .0313 .032 57.13 80.59 .579 .577 -10.892 15.001 12.383 57.234
18 .0377 .038 58.61 8C.24 .594 .592 -10.503 15.390 12.686 68.925
19 0445 .045 60.r5 79.88 .609 .606 -10.126 15.767 12.992 81.348
20 .0516 .053 61.36 79.42 .622 .624 -9.781 16.113 13.391 94.318
21 .0577 .059 62.25 79.13 .631 .636 -9.547 16.346 13.641 105.461
22 .0647 .066 63.20 78.88 .641 .646 -9.299 16.595 13.856 118.249
23 .0717 .073 64.16 78.66 .651 .655 -9.046 16.848 14.040 131.037
24 0775 .079 65.13 78.47 .660 .663 -8.793 17.101 24.210 141.632
25 .849 .067 65.93 78.32 .669 .668 -8.582 17.312 14:334 155.150
26 .0917 .093 66.65 78.13 .676 .676 -8.394 7 4.496 167.573
27 .0975 .099 67.11 78.07 .681 .678 -8.272 17.622 14.549 178.168
28 .1046 .107 67.97 77.85 .689 .687 -8.046 17.846 14.740 191.138
29 .1114 .114 68.44 77.60 .694 .697 -7.924 17.970 14.954 203.561
30 .1179 .120 69.21 77.40 .702 .705 -7.720 18.174 15.121 215.435
31 .1249 .127 69.65 77.32 .706 .708 -7.606 18.288 15.193 228.223
32 .1319 .134 70.22 77.29 .712 .710 -7.456 18.438 15.223 241.010
33 .1489 .152 71.46 76.95 .725 .723 -7.131 18.762 15.509 272.066
34 .1663 .169 72.56 76.52 .736 .741 -6.835 19.056 15.884 303.852
35 .1836 .187 73.81 76.29 .749 .750 -6.512 19.382 16.078 335.456
36 .2017 .205 74.70 76.10 .757 .757 -6.280 19.614 16.243 368.521
37 .2187 .223 75.88 75.52 .769 .764 -5.969 19.924 16.392 399.577
38 .2369 .241 76.69 75.60 .778 .777 -5.758 20.136 16.672 432.825
39 .2536 .258 77.77 75.32 .789 .789 -5.472 20.421 16.912 463.332
40 .2717 .277 78.75 75.25 .799 .791 -5.216 20.677 16.974 496.397
41 .2887 .294 79.37 74.90 .805 .805 -5.053 20.841 17.273 527.453
42 .3070 .313 80.50 74.67 .816 .815 -4.756 21.138 17.471 560.884
43 .3547 .361 82.55 74.24 .837 .832 -4.219 21.675 17.843 648.022
44 .4025 .410 84.81 73.81 .860 .849 -3.625 22.269 18.208 735.343
45 .4505 .459 86.71 73.27 .879 .871 -3.126 22.768 18.669 823.030
46 .4990 .506 88."5 72.96 .897 .883 -2.670 23.224 18.937 911.630
47 .5471 .557 90.19 72.55 .915 .900 -2.211 23.683 19.291 999.499
48 .5949 .606 91.73 72.30 .930 .910 -1.807 24.087 19.507 1086.820
49 .6426 6E5 93.05 71.96 .944 .923 -1.460 24.434 19.799 1173.959
50 .6909 .704 94.41 71.44 .957 .944 -1.103 24.790 20.240 1262.193
51 .7388 .753 95.44 71.24 .968 .952 -.834 25.059 20.415 1349.697
52 .7869 .802 96.48 70.92 .978 .965 -. 562 25.332 20.689 1437.567
53 :1345 .650 97. 1 70.65 .985 .976 .395 .49s 20.921 1524.522
54 * 826 .899 97.72 70.51 .991 .981 -.235 25.659 1.041 1612.392
55 .9305 .948 98.04 70.31 .994 .989 -. 151 25.743 21.214 1699.896
56 .9791 .997 98.31 70.24 .997 .992 -.060 25.814 21.272 1788.678
57 1.0267 1.046 98.46 70.15 .999 .995 -.035 25.859 21.348 1875.634
58 1.074e8 1.095 98.57 70.13 1.000 .996 -. 011 25.882 21.368 1963.503
59 1.1227 1.144 98.60 70.07 1.000 .999 -. 003 25.891 21.417 2051.007
60 1.17C7 1.192 98.62 70.03 1.000 1.000 .002 25.895 21.456 2138.694
61 1.2189 1.242 98.62 70.04 1.000 1.000 .001 25.894 21.448 2226.746
62 1.2669 1.290 98.64 70.05 1.000 .999 .007 25.900 21.433 2314.432
63 1.3143 1.339 98.60 70.02 1.000 1.001 -.004 25.890 21.466 2401.023
64 1.3629 1.388 98.75 70.02 1.001 1.001 .035 25.928 21.463 2489.806
65 1.4106 1.437 98.57 70.03 1.C00 1.000 -. 011 25.882 21.453 2577.309
66 1.4583 1.485 98.60 70.00 1.000 1.002 -.005 25.889 21.483 2664.083
67 1.5067 1.535 98.61 70.04 1.000 1.000 -.0D0 25.893 21.443 2752.500
68 1.8636 1.898 98.57 70.03 1.000 1.000 -.013 25.881 21.451 3404.486
69 2.2209 2.262 98.53 70.02 .999 1.001 -.021 25.672 21.466 4057.203
70 2.5781 2.626 98.43 69.97 .998 1.003 -. 049 25.844 21.503 4709.737
71 2.9349 2.989 98.47 70.03 .999 1.000 -.038 25.856 21.456 5361.541
72 3.2919 3.353 98.38 69.94 .998 1.004 -.062 25.632 21.533 6013.710
73 3.6493 3.717 98.41 69.89 .998 1.006 -.052 25.841 21.571 6666.610
74 4.0066 4.081 98.46 69.91 .998 1.005 -.041 25.852 21.556 7319.326
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JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT i. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 96,671 98.671
FREE STREAM TEMPERATURE = 69.947

WALL TEMPERATURE r 95.560
WALL HEAT FLUX = .07697

FREE STREAM DENSITY : .07636
FREE STREAM KINEMATIC VISCOSITY = .C01601

DENSITY OF FLUID AT WALL z .07284
KINEMATIC VISCOSITY OF FLUID AT WALL : .00C1740

WALL/FREE STREAM DENSITY RATIO : .95387
LOCATION REYNOLDS NUMBER (REX) = 3918913.37
INPUT VALUE OF VELOCITY DELTA : 1.20000

INPUT VALUE OF TEMPERATURE DELTA = 1.30000
CALCULATED DELTA = 1,10966

DELTA 99.5% INPUT : .00000
DISPLACEMENT THICKNESS (OELSTAR) = .16027 .16044

MOMENTUM THICKNESS (THETA) : .11264 .11274
ENERGY-DISSIPATION THICKNESS = .19996 .19998

ENTHALPY THICKNESS = 000589 .00589
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.42280 1 4J310
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77521 1:77379

MOMENTUM THICKNESS REYNOLDS NUMBER : 5785.48 579D.51
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 8231.60 8240.50

SKIN FRICTION COEFFICIENT : .002786
FRICTION VELOCITY = 3.77084

LAW OF THE WALL CONSTANT (K) : .41000
LAW OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH = .53787

CLAUSERS 'DELTA' INTEGRAL = -3.91339 -4.04434
CLAuSERS '6' INTEGRAL : 27.71205 27.76016

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .15197 .15456
MOMENTUM THICKNESS - CONSTANT DENSITY : o11391 .11402

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.33410 1.35559

LOCATION -X- 76.30000

Z CENTERLINE

Table 28.
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J08 KL048 TAPE 3166R- FILES 117-137, RUNS 6.01-8.21 04/05/79
RUN NO. 8. POINT 18. GRID NO. I

REDUCED PPOFILE DATA

INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U() T*,(
.008 .LO 30.26 88.89 .307 .260 -18.143 8.023 5.710 8.721

2 .GO5e .Zof 33.35 87.92 .338 .296 -17.324 8.843 6.544 10.527
3 .0O06f .Ob 36.75 86.83 .372 .341 -16.421 9.746 7.477 12.332
4 .0078 .007 40.22 86.21 .408 .369 -15.502 10.665 8.089 14.138
S .OD0e .008 42.95 85.72 .435 :384 -14.777 11.390 8.429 15.944
6 .0107 .010 46.26 84.96 .469 .424 -13.894 12.273 9.079 19.374

7 .012 .011 48.20 84.24 .489 :442 -13.384 12.783 9.693 22.083
8 .0128 .012 8.89 864.07 .495 .449 -23.203 12.964 9.842 23.166
9 .0148 . 13 50.44 83.64 .511 :465 -12.789 13.378 10.209 26.777

10 .0171 l5 51.79 83.13 S525 .465 -12.432 13.735 I.641 30.930
11 .C191 .017 $2.93 82.83 .536 .497 -12.130 14.037 10.901 34.541
12 .0207 .019 53.26 82.59 .540 .507 -12.042 14.125 11.110 37.430
13 .02Z4 .G20 54.13 62.34 .549 .516 -11.811 14.356 11.324 40.500
14 .0240 .22 54.77 82.23 .555 .520 -11.642 14.525 11.415 43.389
15 .02b1 .G24 55.16 81.74 .559 .539 -11.538 14.629 11.833 47.181
16 .0261 .025 55.90 81.46 .567 .550 -11.343 14.824 12.075 50.792
17 .0296 .027 56.21 62.35 .570 .555 -11.261 14.905 12.173 53.SOO
18 .0358 .G32 57.64 80.96 .584 .569 -10.882 15.285 12.482 64.695
19 .0428 .039 59.24 60.48 .600 .589 -10.458 15.709 12.918 77.334
20 .0534 .045 60.46 80.21 .613 .599 -10.134 16.033 13.147 91.057
21 .0556 .050 62.45 79.96 .623 .609 -9.871 16.296 23.359 100.807
22 .064 .057 62.40 79.51 .632 .627 -9.620 16.547 13.747 113.627
23 .07LI .063 63.11 79.22 .642 .638 -9.377 16.790 13.989 126.627
24 .0762 .069 64.07 79.C2 .649 .646 -9.176 16.991 14.167 137.642
25 .0632 .075 64.88 78.80 .656 .654 -8.961 17.206 14.350 150.281
26 .0898 .081 65.54 78.68 .664 .659 -8.787 17.380 14.457 162.198
27 ,0961 .087 66.12 78.49 .670 .667 -8.632 17.535 14.620 273.573
28 .1030 .093 66.72 78.34 .676 .672 -8.474 17.693 14.751 186.032
29 .1102 .099 67.c5 78.18 .685 *678 -8.254 17.913 14.880 199.032
30 .1158 .104 67.93 78.03 .688 .684 -8.152 18.015 15009 209.144
31 .122F .111 68.36 77.94 .693 .688 -8,039 18.128 15.089 221.783
32 .1300 .117 69.19 77.80 .701 .693 -7.817 18.350 15.207 234.783
33 .1470 .133 70.36 77,33 .713 .712 -7.504 18.663 15.615 265.479
34 .1646 .148 71.44 77.10 .724 :721 -7.221 18.946 15.808 297.257
35 .1824 .164 72.58 76.66 .736 .738 -6.918 19.249 16.182 329.397
36 .2Co1 .180 73.80 76.40 .748 .748 -6.596 19.570 16.408 361.357
37 .2171 .196 74.32 76.20 .753 .756 -6.457 19.710 16.578 392.052
38 .234P ,212 75.38 76.11 .764 .759 -6.178 19.989 16.653 424.011
39 .2S24 .227 76.3a 75.83 .774 .770 -5.912 20.255 16.896 455.790
40 .27C1 .243 77.36 75.58 .784 .780 -5.653 20.514 17. 08 487.749
41 .287C .259 78.02 75.32 .791 .790 -5.476 20.691 17.332 518.264
42 .3054 .275 78.85 75.08 .799 ,800 -5.255 20.912 17.540 551.487
43 .356C .321 80.95 74.65 .820 .8,7 -4,700 21.466 17.910 643.935
44 .4082 .366 83.05 74.10 .842 .838 -4.144 22.023 18.378 737.104
45 .&46C2 .415 84.98 73.84 .861 .848 -3.630 22.537 18.600 830.996
46 .5122 .462 86.92 73.38 .881 .866 -3.115 23.052 18.998 924.887
47 .5641 .5Cs 88. . 72.92 .897 .884 -2.687 23.479 19.38S 1018.599
48 .6158 .555 90.27 72.48 .915 .901 -2.227 23.940 19.768 1111.949
49 .6676 .602 91.92 72.02 .932 .919 -1.790 24.377 20.163 1205.479
50 .7197 .649 93.13 71.74 .944 .930 :1.4b9 24.698 20.401 1299.551
51 .7708 .695 94.26 71.37 .955 .944 -1.170 24.997 20.717 1391.818
52 .8232 .7&2 95.49 72.15 .968 .953 -. 844 25.323 20.904 1486.432
53 .8748 ,758 96.33 70.85 .976 .965 -. 621 25.546 21.159 1579.601
54 .9268 .835 97.09 70.61 .984 .974 -.-419 25.748 21.370 1673.493
55 .979c .682 97.S9 70.48 '989 :979 -. 287 25.880 21.476 1767.746
56 1.O307 .929 98.09 70.28 .994 .987 -. 154 ?6.013 21.653 1861.096
57 1.06jZ .975 98.31 70.18 .996 .991 -. 096 Z6.071 21.738 1954.065
58 1.1343 1.C22 98.47 70.06 .998 .996 -. 054 26.113 21.838 2048.157
59 1.285e 1.G69 98.60 70.05 .999 .996 -. 020 26.147 21.843 2141.146
60 1.2382 1.116 98.68 70.00 1.000 .998 .003 26.170 21.892 2235.760
61 1.2898 1.162 98.67 69.96 1.000 .999 -. 002 26.165 21.923 2328.929
62 1.3421 1.2C9 98.67 69.95 1.000 1:000 -. 001 26.166 21.929 2423.363
63 1.3936 1.256 98.74 69.92 1.001 1,001 .018 26.185 21.955 2516.352
64 1.4452 1.302 98.B2 69.96 1.01 .999 .038 26.205 21.922 2609.521
65 2.4968 1.349 98.67 70.01 1.000 .997 .001 26.168 21.878 2702.691
66 1.5491 1.396 98.65 69.91 1.000 1.0C2 -. 005 26.162 21.970 2797.124
67 1.6008 1.443 98.72 69.87 1.001 1.DD3 .014 26.181 21.997 2890.474
68 1.6531 1.490 98.66 69.91 1.000 1.001 -.003 26.164 1.965 2984.907
69 1.7054 1.537 98.69 69.89 I.DO .002 .006 26.173 21.980 3D79.341
70 2.0330 1.832 98.60 69.84 .999 1.004 -. 019 26.148 22.023 3670.858
71 2,3622 2.129 98.57 69.81 .999 1.005 ",027 26,140 2056 4265.265
72 2.6902 2.424 98.60 69.90 .999 1.002 .020 26.147 1.979 4857.50S5
73 3.0190 2.721 98..4 69.89 .998 1.002 -. 062 26.105 21.985 5451.189
74 3.3477 3,017 98.e6 69.83 .998 1.0D5 -055 26.112 22.037 6044.693
75 3.6758 3.313 98.42 69.82 .997 1.005 -. 067 26.100 22.042 6637.114
76 4.0050 3.609 98.45 69.84 .998 1.004 -. 059 26.108 22.022 7231.520

Table 28.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO, 8. POINT 20. GRID NO, I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.533 98.533
FREE STREAM TEMPERATURE = 69.564

WALL TEMPERATURE = 95.170
WALL HEAT FLUX = .C7723

FREE STREAM DENSITY = .07641
FREE STREAM KINEMATIC VISCOSITY = .0001599

DENSITY OF FLUID AT WALL = .D7289
KINEMATIC VISCOSITY OF FLUID AT WALL = .00C1738

WALL/FREE STREAM DENSITY RATIO = .95385
LOCATION REYNOLDS NUMBER (REX) = 3918444.28
INPUT VALUE OF VELOCITY DELTA = 1.29000

INPUT VALUE OF TEMPERATURE DELTA = 1.290DD
CALCULATED DELTA = 1.15058
DELTA 99.52 INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) = .16980 .17000
MOMENTUM THICKNESS (THETA) .11912 .11919

ENERGY-DISSIPATION THICKNESS = o21112 .21110
ENTHALPY THICKNESS = .00605 .00605

SHAPE FACTOR 12 (DELSTAR/THETA) 1.42545 1.42622
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77237 1.77110

MOMENTUM THICKNESS REYNOLDS NUMBER = 6117.51 6121.30
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 872C.19 8730.34

SKIN FRICTION COEFFICIENT = .002719
FRICTION VELOCITY = 3.72008

LAW OF THE WALL CONSTANT (K) = 941000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .59151

CLAUSERS 'DELTA' INTEGRAL = -4.20931 -4.34254
CLAUSERS 'G' INTEGRAL = 30.37478 30.45977

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .16134 .16395
MOMENTUM THICKNESS - CONSTANT DENSITY = .12045 .12053

SHAPE FACTOF 12 - CONSTANT DENSITY = 1.33939 1,36021

LOCATION -X- 76.30000

Z = -6 INCHES

Table 29.
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JOB KLO48 TAPE 3166R- FILES 117-1379 RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 20. GPID NO. 1

REDUCED PPLFILE DATA

V v/ U T U-Ut
N INCHES DELA FT/SEC OEG.F U/UE THETA UTAU U(*) T(*) Y(o)
1 .004 .0C4 30.93 88.44 .314 .263 -18.172 8.315 5.674 8.614
2 .0058 .LOS 33.45 87.55 .339 .298 -17.496 8.991 6.424 10.398
3 .00b8 .006 36.49 86.Po .370 .327 -16.679 9.808 7.057 12.181
4 .0078 .007 39.42 86.06 .400 .356 -15.892 10.595 7.678 13.965
5 .0092 .008 42.78 85.11 .434 .393 -14.987 11.500 8.476 16.462
6 .0107 .009 45.06 84.63 .458 .411 -14.368 12.119 8.878 19.137
7 .0118 .C1O 46." 84.17 .471 .430 -14.004 12.483 9.270 21.099
8 .0128 .011 47.52 83.62 .482 .451 -13.713 12.774 9.735 22.882
9 .0148 .013 49.25 63.11 .500 .471 -13.247 13.240 10.158 26. 49

10 .0168 :.015 50.57 82.66 .513 .488 -12.893 13.594 10.527 30.017
11 .0192 .C17 51.66 82.46 .524 .496 -12.595 13.892 10.708 34.297
12 .0207 .018 52.S3 82.07 .533 .512 -12.367 14.120 11.037 36.972
13 .0218 .019 52.79 81.84 .536 .521 -12.296 14.191 11.232 38.934
14 .024 .021 53.83 81.58 .S46 .531-12.018 14.469 11.452 43.571
15 .0262 .023 54.38 81.55 .552 .532 -11.868 14.619 11.474 46.782
16 .0263 .025 54.F9 81.26 .557 .543 -11.731 14.756 11.722 50.527
17 .0297 .L26 55.21 81.12 .560 .549 -11.645 14.641 11.B43 53.024
18 .0360 .071 56.93 8C.58 .578 .570 -11.183 15.304 12.293 64.260
19 .0433 .08 58.3G 79.98 .592 .593 -10.816 15.671 12.795 77.280
20 .050C .0'3 59.u2 79.68 .603 .605 -10.515 15.972 13.053 89.229
21 .05b5 .049 60.51 79.41 .614 .615 -10.220 16.266 13.279 100.822
22 .C632 .55 61.37 79.28 .623 .621 -9.991 16.496 13.390 112.771
23 .0702 .061 62.44 79.07 .634 .629 -9.701 16.786 13.565 125.256
24 .0762 .066 63.03 78.80 .640 .639 -9.545 16.942 13.791 135.957
25 .0831 .072 63.A9 78.58 .648 .648 -9.313 17.174 13.982 148.263
26 .0899 .076 64.66 78.45 .656 .653 -9.105 17.382 1%.088 160.391
27 .0959 .G83 65.15 78.15 .661 .665 -8.975 17.512 14.343 171.092
28 .1035 .090 66.02 77.94 .670 .673 -8.740 17.746 14.515 184.647
29 .1102 .09f 66.59 77.83 .676 .677 -8.587 17.900 14.614 196.597
30 .116C .101 67.Cb 77.74 .681 .681 -8.462 18.025 14.687 206.941
31 .1228 .107 67.74 77.68 .687 .683 -8.279 18.206 14.739 219.069
32 .12Y8 .113 68.22 77.37 .692 .695 -8.149 18.338 14.997 231.553
33 .1473 .128 69.37 76.97 .704 .711 -7.838 18.648 15.339 262.765
34 .1646 .143 70.49 76.88 .715 .714 -7.537 18.950 15.413 293.620
35 .1818 .158 71.54 76.46 .726 .731 -7.256 19.231 15.763 324.296
36 .2C02 .174 72.72 76.13 .738 .744 -6.939 19.547 16.042 357.113
37 .2169 .189 73.3, 75.99 .744 .749 -6.783 19.704 16.164 386.897
38 .2350 .204 74.42 75.80 .755 .756 -6.482 20.005 16.319 419.179
39 .2522 .219 75.22 75.m9 .763 .769 -6.268 20.219 16.582 449.855
40 .2698 .235 76.16 75.28 .773 .777 -6.015 20.472 16.762 481.245
41 .2869 .249 77.00 75.01 .781 .787 -5.788 20.698 16.986 511.743
42 .3052 .265 77.73 74.98 .789 .788 -5.593 20.894 17.009 544.382
43 .3566 .310 79.99 74.40 .812 .811 -4.985 21.502 17.497 636.054
44 .4078 .354 81.96 73.98 .832 .828 -4.455 22.032 17.857 727.370
45 .46C .4CO 83.94 73.51 .852 .846 -3.923 22.564 18.251 821.183
46 .5122 .445 85.76 73.02 .870 .865 -3.433 23.054 18.660 913.569
47 .5639 .490 87.47 72.69 .888 .878 -2.974 23.513 18.942 1005.776
48 .6158 .535 89.C7 72.39 .904 .890 -2.544 23.943 19.196 1098.340
49 .6677 .580 90.63 71.91 .920 .909 :2.125 24.362 19.603 1190.905
50 .7197 .626 92.05 71.38 .934 .929 -1.742 24.745 20.047 1283.647
51 .7710 .670 93.36 71.19 .947 .937 -1.391 25.096 20.208 1375.142
52 .8231 .715 94.55 70.87 .960 .949 -1.070 25.417 20.479 1468.063
53 .8751 .761 95.29 70.57 .967 .961 -. 73 2.614 20.725 1560.305
54 .9272 .8D6 96.46 70.42 .979 .967 -.559 25.928 ?0.858 1653.726
55 .979C .851 97.02 70.14 .985 .978 -.408 26.079 21.094 1746.112
56 1.0306 .896 97.56 69.95 .990 .985 -. 263 26.224 21.252 1838.141
57 1.0e23 .941 98.02 69.92 .995 .986 -. 137 26.350 21.276 1930.349
58 1.1341 .986 98.22 69.73 .997 .994 -. 063 26.404 21.438 2022.735
59 1.1863 1.031 98.42 69.67 .999 .996 -. 032 26.455 21.486 2115.834
60 1.2381 1.076 98.41 69.59 .999 .999 -. 032 26.455 21.558 2208.220
61 1.2900 1.121 98.56 69.58 1.0co 1.000 .008 26.495 21.566 2300.785
62 1.3422 1.167 98.55 69.57 1.000 1.000 .005 26.492 21.572 2393.884
63 1.3936 1.211 98.49 69.55 1.000 1.001 -. 013 26.474 21.589 2485.557
64 1.4448 1.256 98.54 69.60 1.000 .999 .003 26.490 21.547 2576.872
65 1.4974 1.301 98.57 69.60 1.0o .999 .010 26.497 21.549 2670.685
66 1.5492 1.346 98.50 69.54 1.000 1.001 -. 009 26.478 21.593 2763.071
67 1.6008 1.391 98.60 69.47 1.OCl 1.004 .017 26.504 21.652 2855.100
68 1.6529 1.437 98.48 69.48 .999 1.003 -. 014 26.473 21.645 2948.021
69 1.7052 1.482 98.59 69.54 1.001 1.001 .016 26.503 21.593 3041.299
70 2.0333 1.767 98.47 69.56 .999 1.000 -. 017 26.470 21.580 3626.469
71 2.3619 2.053 98.51 69.60 1.000 .998 -. 008 26.479 21.543 4212.532
72 2.6S98 2.338 98.43 69.61 .999 .998 -. 028 26.459 21.538 4797.345
73 3.0189 2.624 98.5c 69.60 1.00 .998 -. 008 26.479 21.543 5384.299
74 3.3477 2.910 98.48 69.62 .999 .998 -. 014 26.473 21.533 5970.718
75 3.6761 3.195 98.52 69.67 1.000 .996 -. 003 26.484 21.491 6556.424
76 4.0052 3.481 98.62 69.64 1.001 .997 .023 26.510 21.510 7143.378

Table 29.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO, 8. POINT 21. GRID NO. I

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO MALL WALL TO Y+:35

FREE STREAM VELOCITY : 98.700 98.700
FREE STREAM TEMPERATURE = 69.610

WALL TEMPERATURE : 95.040
WALL HEAT FLUX : .07749

FREE STREAM DENSITY = .07641
FREE STREAM KINEMATIC VISCOSITY = .0001599

DENSITY OF FLUID AT WALL : .C7290
KINEMATIC VISCOSITY OF FLUID AT WALL : .0C01737

WALL/FREE STREAM DENSITY RATIO = .95416
LOCATION REYNOLDS NUMBER (REX) = 4325652o75
INPUT VALUE OF VELOCITY DELTA = 1.35000

INPUT VALUE OF TEMPERATURE DELTA = 1.35000
CALCULATED DELTA : 1.21086

DELTA 99.5% INPUT : .00000
DISPLACEMENT THICKNESS (DELSTAR) = .17647 .17649

MOMENTUM THICKNESS (THETA) = .12424 .22446
ENERGY-DISSIPATION THICKNESS = .22074 .22089

ENTHALPY THICKNESS = .00629 .00629
SHAPE FACTOR 12 IDELSTAR/THETA) = 1.42043 1.41801
SHAPE FACTOR 32 (ENERGY/THETA) : 1.77672 1.77482

MOMENTUM THICKNESS REYNOLDS NUMBER : 6390.26 6401.58
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 9076.89 9077.50

SKIN FRICTION COEFFICIENT : .002713
FRICTION VELOCITY = 3.72160

LAW OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH = .57251

CLAUSERS 'DELTA' INTEGRAL : -4.33770 -4.51368
CLAUSERS 'G' INTEGRAL = 31.36304 31.20395

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .16667 .17019
MOMENTUM THICKNESS - CONSTANT DENSITY : .12560 .12583

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32864 1.35258

LOCATION -X- 84.10001

Z CENTERLINE

Table 30.



JOB KLD48 TAPE 3166R- FILES 117-137, RUNS 8.01-8.21 04/05/79

RUN NO. 8. POINT 21. GRID NO. 1
REDUCED P OFILE DATA

y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(o) Y(*)1 .0066 .05 36.54 86.84 .370 .322 -16.701 9.819 6.887 11.8342 .0076 *006 38.4C 86.17 .389 .349 -16,ZC4 10.317 7.451 13.6193 .0066 .007 41.11 85.44 .417 .378 -15.474 11.047 8.070 15.7614 .0099 .008 42.Q3 84.74 .435 .405 -14.986 11.535 8.655 17.7255 .0109 .C09 44.57 84.22 .452 .426 -14.545 11.975 9.094 19.5106 .0125 .010 46.73 63.90 .473 .438 -13.963 12.557 9.363 22.3667 .0142 .012 48.47 83.37 .491 .459 -13.497 13.024 9.807 25.4008 .0151 .012 49.05 83.09 .497 .470 -13.340 13.181 10.040 27.0079 .0172 .014 50.72 82.72 .514 .485 -12.892 13.629 10.356 30.75510 .0190 .016 51.44 82.41 .521 .497 -12.699 13.822 10.615 33.96811 .L210 .017 52.60 82.06 .533 .510 -12.387 14.133 10.908 37.53812 .0224 .019 53.07 81.84 .538 .519 -12.259 14.261 11.092 40.03713 .0242 .020 53.76 81.72 .545 .524 -12.069 14.452 11.195 43.25014 .025b .021 54.0 81.68 .547 .525 -12.001 14.519 11.223 45.74915 .0280 .023 54.78 81.24 .555 .543 -11.803 14.718 11.598 50.03316 .0297 .025 55.23 80.81 .560 .560 -11.681 14.840 11.958 53.06717 .0314 .026 55.72 80.66 .565 .565 -11.548 14.973 12.081 56.10218 .0377 .031 57.14 80.561 .579 .569 -11.167 15.354 12.169 67.34719 .0447 .037 58.31 80.06 .591 .589 -10.853 15.668 12.592 79.84220 .0517 .043 59.56 79.57 .604 .608 -10.512 16.009 12.996 92.33721 .0577 .048 60.75 79.31 .615 .619 -10.198 16.323 13.218 103.04722 .0649 .054 61.73 79.24 .625 .621 -9.933 16.588 13.280 115.89923 .0718 .059 62.65 78.91 .635 .634 -9.688 16.833 13.553 128.21524 .0779 .064 63.26 78.63 .641 .645 -9.523 16.998 13.793 139.10325 .0846 .070 64.23 78.36 .651 .656 -9.261 17.260 14.01 151.06326 .0916 .076 64.96 78.22 .658 .661 -9.067 17.454 14.131 163.55827 .0982 .081 65.69 78.08 .666 .667 -8.870 17.651 14.249 175.33828 .1052 .087 66.11 77.93 .670 .673 -8.756 17.765 14.377 187.83329 .1121 093 66.86 77.83 .677 .677 -8.554 17.966 14.460 200.15030 .1178 .097 67.36 77.67 .682 .683 -8.421 16.100 14.596 210.32431 .1246 .103 67.83 77.56 .687 .687 -8.295 18.226 14.689 222.81932 .1321 .109 68.54 77.46 .694 .691 -8.104 18.417 14.777 235.84933 .1487 .123 69.56 77.09 .705 .706 -7.824 18.697 15.062 265.480

35 .1665 .138 70.83 76.69 .718 .722 -7.489 19.031 15.418 297.25335 .1e38 ,152 71.94 76.38 ,729 .734 -7.192 19.329 15.683 328.13336 .2C20 .167 72.71 76.20 .737 .741 -6.982 19.538 15.832 360.61937 .2166 .1@1 73.60 76.12 .746 .744 -6.746 19.775 11.897 390.25038 .2368 .196 74.72 75.98 .757 .750 -6.445 10.076 16020 422.73739 .2538 .210 75.4 75.61 .764 .76 -6.261 20.260 16.327 453.08140 .2716 .224 76.19 75.41 .772 .772 -6.049 20.472 16.498 484.85441 .2891 .239 76.82 75.C8 .778 .785 -5.878 20.643 16.776 516.09142 .3072 .254 77.67 74.93 .787 .791 -5.650 20.870 16.901 548.39943 .3584 .296 79.8D 74.50 .809 .808 -5.078 21.443 17.257 639.79044 .4098 .336 81.73 74.04 .828 .826 -4.561 21.960 17.647 731.53845 .4622 .382 83.85 73.62 .850 .842 -3.989 22.532 18.001 825.07146 .5137 .424 85.36 73.24 .865 .857 -3.585 22.935 16.321 916.99747 .5656 .467 86.79 72.82 .879 874 -3.201 23.320 16.671 1009.63848 .6181 .$10 88.46 72.42 .896 .890 -2:753 23.768 19.011 1103.34949 .6695 .553 89.91 72.12 .911 .901 -2.361 24.159 19.260 1195.09750 .7214 .596 91.39 71.81 .926 .913 -1.964 24.557 19.520 1287.73751 .7732 .639 92.70 71.54 .939 .924 -1.613 24.908 19.750 1360.19952 .8253 .6e2 93.61 71.19 .950 .938 -1.315 25.206 20.041 1473.197
53 .8768 .724 94.90 70.89 .962 .949 -1.020 25.500 :V,290 15t5.1235' .9287 .767 95.79 70.60 .971 .961 -. 782 25.739 .539 1657.76355 .9811 .810 96.50 70.35 .976 .971 -.590 25.931 20.7498 1751.29656 1.0324 .853 97.12 70.23 .984 .976 -.423 26.097 20.85257 1.0836 .895 97.59 70.04 .989 .983 -. 299 26.222 21.011 9342S658 1.1360 .936 98.00 69.89 .993 .989 -. 167 26.334 21.134 2027.78959 1.1882 .981 98.31 69.83 .996 .991 -. I06 26.415 21.185 2120.96560 1.2401 1.24 98.44 69.75 .997 .995 -.069 26.452 21.253 2213.60661 1.2918 1.067 98.59 69.66 .999 .998 -.029 26.491 21.326 2305.88962 1.3436 1.110 98.73 69.64 1.000 .999 .007 26.528 21.348 2398.35163 1.3954 1.152 98.67 69.62 1.000 1.000 -. 007 26.514 21.360 2490.81364 1.4471 1.195 98.72 69.63 1.000 .999 .005 26.525 21.349 2583.09665 1.4992 1.238 98.71 69.57 1.000 1.001 .003 26.523 21.399 2676.0966 1.5509 1.281 98.76 69.59 1.001 1.001 .817 26.538 21.388 2768.37767 1.6C29 1.32 98.66 69.62 1.000 .999 .010 26,510 21.358 :61.19668 1.6552 1.367 98.73 69.65 1.000 .998 .008 26.529 21.333 2954'.55069 1.7070 1.410 98.77 69.60 1.001 1.000 .020 26.540 21.377 3047.01270 2.0349 1.681 98.65 69.57 1.000 1.002 -. 012 26.509 21.403 3632.30771 2.3636 1.952 98.60 69.64 .999 .999 -. 027 26.494 21.342 4219.02972 2.6918 2.223 98.57 69.66 .999 .998 -. 034 26.486 21.323 4804.85973 3.0212 2.495 98.49 69.62 .998 1.000 -. 057 26.464 21.361 5392.83174 3.3494 2.766 98,56 69.64 .999 .999 -. 037 26.484 21.342 5978.66175 3.b779 3.037 98.55 69.65 .998 .998 -. 040 26.481 21.337 6565.02776 4.0070 3.309 98.61 69.67 .999 .998 -. 025 26.496 21.318 7152.463

Table 30.



JOB KLD72 TAPE 3166R- FILES 93-J16, RUNS 7.01-7.24 04/03/79

RUN NO, 7, POINT 3. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO V=35

FREE STREAM VELOCITY : 99*054 99.054

FREE STREAM TEMPERATURE = 68.469
WALL TEMPERATURE : 85,720

WALL HEAT FLUX = ,07878
FREE STREAM DENSITY = .07612

FREE STREAM KINEPATIC VISCOSITY : o0001602
DENSITY OF FLUID AT WALL = .07371

KINEMATIC VISCOSITY OF FLUID AT WALL = ,DD.0 696

WALL/FREE STREAM DENSITY RATIO: ,96837

LOCATION PLYNOLDS NUMBER (REX) : 630497.87

INPUT VALUE OF VELOCITY DELTA = .2750C

INPUT VALUE OF TEMPERATURE DELIA = o27500
CALCULATED DELTA = .22989

DELTA 99,5 INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) = .03039 o03036

MOMENTUM THICKNESS (THETA) = 02047 902075

ENERGY-DISSIPATION THICKNESS : .03663 .03689

ENTHALPY THICKNESS 
=  600089 o00089

SHAPE FACTOR 12 (DELSTAR/THETA) 
=  ls4B439 1.46321

SHAPE FACTOR 32 (ENERGY/THETAI = 1.78905 1.77759

MOMENTUM THICKNESS REYNOLDS NUMBER = 1D553 1068.95

DISPLACEMENT THICKNESS REYNOLDS NUMBER = 156539 1564olO

SKIN FRICTION COEFFICIENT = 608522
FRICTION VELOCITY = 47608

LAW OF THE WALL CONSTANT (K) = ,41000
LAw OF THE WALL CONSTANT (C) 5,00000 0

WAKE STRENGTH = s07145

CLAUSERS 'DELTA' INTEGRAL = -. 50645 -s60990

CLAUSERS 'G' INTEGRAL = 3,79134 3o65445

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .02699 .02947

MOMENTUM THICKNESS - CONSTANT DENSITY = .02065 .02094

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.30685 1.j40748

LOCATION -X- 12.24000

Z = CENTERLINE

Table 31.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.2 014/03/79

RUN NO. 7. POINT 3. GRID NO. 2

REDUCED PROFILE DATA

y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U4*) T(#) V(+)
1 .D05C .C22 46.20 79.26 .466 .374 -11.042 9.654 6.940 11.827
2 .0063 .028 51.13 78.42 .516 .423 -10.014 10.682 7.87 14.884
3 0C71 .031 54..C7 78.07 .546 .444 -9.399 11.298 8.227 16.765
4 .0060 .035 56.75 77.67 .573 .467 -8.80 11.857 8.651 18.881
5 .0C98 .043 61.17 76.88 .618 .512 -7.915 12.782 9.498 23.113
6 .0110 .048 62.46 76.56 .631 .531 -7.646 13.050 9.841 25.935
7 .0123 .054 63.F0 76.23 .644 .550 -7.365 13.331 10.197 28.991
8 .0140 .061 65.4 75.86 .661 .572 -7.024 13.672 10.600 32.988
9 .C164 .071 66.96 75.48 .676 .593 -6.706 13.990 11.003 38.671

10 .018c .076 67.7C 75.24 .684 .607 -6.550 14.146 11.262 42.393
11 .0199 .087 68.74 74.99 o694 .622 -6.333 1'.363 11.529 46.861
12 .0213 .093 60.28 74.85 .b99 .630 -6.221 14.476 11.683 50.153
13 .0233 .101 70.05 74.70 .707 .639 -6.061 14.636 11.87 54.855
14 .0252 .110 71.C1 74.53 .717 .648 -5.860 1'.837 12.022 59.323
is .0270 .118 71.5 74.36 .722 .659 -5.749 14.947 12.213 63.555
16 .0289 .126 71.96 74.16 .727 .670 -5.656 15.040 12.420 68.022
17 .0353 .154 74.01 73.77 .747 .692 -5.232 15.46 12.839 83.070
18 .0422 .184 76.10 73.3 .768 .718 -4.795 15.901 13.309 99.29
19 .0491 .214 78.13 72.96 .789 .740 -4.372 16.32 13.719 115.518
20 .C553 .241 79.844 72.69 .802 .755 -4.098 16.598 14.003 130.096
21 .0624 .272 81.50 72.31 .823 .777 -3.666 17.r26 14.410 146.790
22 .0691 .301 82.7 72.05 .835 .792 -3.408 17.288 14.689 162.543
23 .0751 .327 84.05 71.77 .849 .809 -3.135 17.562 14.994 176.651
24 .0621 .357 85.54 71.59 .866 .839 -2.82 17.873 15.182 193.110
25 .0895 .389 86.9 71.22 .678 .841 -2.531 18.166 15.588 210.509
26 .0953 .415 88.01 71.05 .888 .850 -2.308 18.386 15.768 224.147
27 .1026 .446 89.26 70.80 .901 .865 -2.046 18.650 16.031 241.311
28 .1094 .476 90.27 70.60 .911 .876 -1.836 18.861 16.250 257.300
29 .1152 .501 91.19 70.37 .921 .890 -1.642 19.05 16.498 270.937
30 .1221 .531 92.08 70.25 .93U .897 -1.458 19.239 16.632 287.161
31 .1293 .563 93.05 70.15 .939 .903 -1.255 19..2 16.739 304.090
32 .1462 .636 94.87 69.66 .958 .931 -. 873 19.823 17.266 343.826
33 .1638 .713 96.30 69.32 .972 .951 -. 575 20.121 17.627 385.209
3' .1810 .7E7 97.31 69.0 .982 .967 -. 364 20.333 17.928 425.651
35 .1992 .867 98.07 68.82 .990 .980 -. 205 20.491 18.165 468.44'
36 .2162 .941 98.59 68.71 .995 .986 -. 098 20.598 18.282 S08.415
37 .2341 1.018 98.75 68.63 .997 .991 -. 065 20.632 18.368 550.503
38 .2512 1.093 98.91 68.54 .999 .996 -. 031 20.666 18.461 590.710
39 .2694 1.172 99.05 68.48 1.000 1.000 -. 002 20.695 18.53 633.503
40 .2862 1.245 99.03 68.47 1.000 1.000 -. 006 20.691 18.536 673.00.
41 .3040 1.322 99.0 68.47 1.000 1.000 -. 003 20.69 18.545 114.857
42 .3339 1.453 99.09 68.47 1.000 1.000 .008 20.705 18.540 785.160
43 .3642 1.584 99.14 68.46 1.001 1.C01 .018 20.71 18.552 856.403
44 .3941 1.714 99.02 68.45 1.000 1.001 -. 008 20.688 18.558 926.706
45 .4243 1.846 99.03 68.45 1.000 1.001 -. 006 20.690 18.560 997.715
46 .4541 1.975 99.00 68.45 .999 1.001 -. 012 20.68 18.557 1067.783
47 .4841 2.IC6 99.c0 68.42 .999 1.003 -. 012 20.68 18.588 1138.321
48 .5140 2.236 98.97 68.45 .999 1.001 -. 017 20.680 18.563 1208.624
49 .540 2.36b 9 .99 68.40 .999 1.004 -. 013 20.68 18.611 1279.162
50 .574. 2.499 98.96 68.42 .999 1.003 -. 019 20.677 18.591 1350.640
51 .6042 2.628 98.97 68.43 .999 1.002 -. 017 20.679 18.579 1420.708
52 .80.0 3.497 98.90 68.4 .998 1.002 -. 032 0.664 1 6 1890.1492
53 1.002 4.368 98.90 66.44 .998 1.002 -.032 0.665 8 8 6 1
5' 1.2040 5.237 98.82 68.46 .998 * 00 -.049 10.647 18.S4 31.000
55 1.4C40 6.107 98.83 68.4'. .998 1:02 -.047 20.649 .569 H01.255
56 1.604C 6.977 98.80 68.4 .997 1.002 -.053 20.643 18.568 3771.509
57 1.8043 7.849 98.78 68.45 .997 1.001 -. 057 20.b39 18.558 4242.468
58 2.0040 8.717 98.62 68.39 .996 1.00 -. 091 20.606 18.623 4712.017
59 2.2043 9.588 98.67 68.45 .996 1.001 -. 080 20.616 18.563 5182.9 7

60 2.402 10.458 98.61 68.4 .995 1.002 -. 093 20.603 18.575 5652.995
61 2.6040 11.327 98.63 68.44 .996 1.002 -. 089 20.608 18.575 6122.779

4,4
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JOB KLD72 TAPE 3166R- FILES 93-a16, RUNS 7.01-7.24 04/03/79
RUN NO. 7. POINT 4. GRID NO* 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y :35

FREE STREAM VELOCITY = 98.341 984341FREE STREAM TEMPERATURE = 681480
WALL TEMPERATURE = 85.320

WALL HEAT FLUX = .D7820FREE STREAM DENSITY = .07710
FREE STREAM KINEMATIC VISCOSITY = 0001582

DENSITY OF FLUID AT WALL = .07472KINEMATIC VISCOSITY OF FLUID AT WALL = .0001673
WALL/FREE STREAM DENSITY RATIO = #96910LOCATION REYNOLDS NUMBER (REX) = 633986.73
INPUT VALUE OF VELOCITY DELTA = .275G0

INPUT VALUE OF TEMPERATURE DELTA = .31000
CALCULATED DELTA = 922893DELTA 99o5% INPUT = 60000DDISPLACEMENT THICKNESS (DELSTAR) = .03026 .03019MOMENTUM THICKNESS (THETA) = o02030 o02064ENERGY-DISSIPATION THICKNESS = 003637 ,03670ENTHALPY THICKNESS = 90008 .0069SHAPE FACTOR 12 (DELSTAR/THETA) = 1.49041 1.46229

SHAPE FACTOR 32 (ENERGY/THETA) = 1.79116 1.77780MOMENTUM THICKNESS REYNOLDS NUMBER = 1051.65 1069.30DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1567.39 1563.63
SKIN FRICTION COEFFICIENT = .004526FRICTION VELOCITY = 4.75208

LAW OF THE WALL CONSTANT (K) = .4100C
LAW OF THE WALL CONSTANT (C) = 500000

WAKE STRENGTH = 906966
CLAUSERS 'DELTA' INTEGRAL = -,49354 -. b6633

CLAUSERS 'G' INTEGRAL = 3.81335 3,6'873DISPLACEMENT THICKNESS - CONSTANT DENSITY = .02661 002130MOMENTUM THICKNESS - CONSTANT DENSITY = 002047 02CA3SHAPE FACTOR 12 - CONSTANT DENSITY = 1929985 1*406,7

LOCATION -X- 12924000

7 :CENTEP' " E

Table 32.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 4. GRID NO. 2

REDUCED PROFILE DATA

y Y/ U T U-UEN INCHES DELTA FT/SEC 0E6.F U/UE THETA UTAU U(4) Tf+)1 .0055 .L24 48.53 78.61 .493 .398 -10.483 10.212 7.31l 13.0932 .0071 .031 53.84 77.68 .547 .4S4 -9.365 11.330 8.324 16.8813 0077 .034 55.62 77.43 .566 .469 -8.990 11.704 8.603 18.302.0087 *038 58.13 77.07 .591 .490 -8.462 12.233 8.994 20.6705 .0103 .045 61.40 76.56 .624 .520 -7.773 12.921 9.543 24.4586 .0119 .052 63.30 76.14 .644 .545 -7.374 13.321 10.D04 28.2467 .0129 .056 64.30 75.95 .654 .557 -7.164 13.530 10. 14 30.6148 .0145 .063 65.20 75.67 .663 .573 -6.973 13.721 10.13 34.4029 .01bg .074 66.89 75.21 .680 .600 -6.619 14.075 11.018 4.08510 .0185 .081 67.62 74.92 .688 .618 -6.465 14.229 11.332 43.87311 .0204 .089 68.62 74.87 .698 .620 -6.255 14.439 11.384 48.37112 .0221 .097 69.24 74.67 .704 .632 -6.123 14.571 11.606 52.39613 .0241 .105 70.01 74.48 .712 .644 -5.963 14.732 11.812 57.13214 .0259 .113 70.61 74.34 .718 .652 -5.836 14.858 11.963 61.39315 .0261 .123 71.46 74.17 .727 .662 -5.652 15.043 12.147 66.60216 .0294 .129 71.79 74.07 .730 .668 -5.587 15.108 12.254 69.68017 .D355 .155 73.74 73.66 .750 .693 -5.176 15.518 12.710 84.12318 .0429 .188 75.86 73.19 .771 .720 -4.731 15.963 13.213 101.64419 .0501 .219 77.84 72.83 .792 .742 -4.314 16.380 13.615 118.691z0 .056C .245 79.!8 72.62 .807 .754 -3.990 16.705 13.844 132.66021 .0626 .274 80.90 72.23 .823 .777 -3.671 17.023 14.263 148.76022 .0697 .305 82.43 71.95 .838 .794 -3.349 17.345 14.571 165.09723 .C759 .332 83.66 71.76 .651 .805 -3.090 17.605 14.781 179.77724 .0829 .362 85.10 71.55 .865 .818 -2.786 17.908 15.004 196.35025 .09c1 .394 86.42 71.19 .879 .839 -2.509 18.185 15.399 213.397
26 .0955 .417 87.46 71.07 .889 .846 -2.290 18.405 15.526 226.18327 .1025 .448 88.61 70.88 .901 .858 -2.047 18.647 15.737 242.75628 .1099 .480 89.80 70.59 .913 .875 -1.798 18.896 16.051 260.27729 .1157 .506 90.65 70.46 .922 .883 -1.618 19.077 16.196 274.00930 .1225 .535 91.61 70.27 .932 .894 -1.416 19.276 16.399 290.110
31 .1295 .566 92.45 70.06 .940 .906 -1.241 19.454 16.631 306.68332 .1465 .64C 94.33 69.63 .959 .932 -. 844 19.851 17.098 346.93333 .1643 .718 95.71 69.29 .973 .952 -. 555 20.140 17.464 389.07834 .1818 .794 96.71 69.07 .983 .965 -. 344 20.351 17.704 430.51235 .1995 .872 97.42 68.93 .991 .973 -. 193 20.501 17.859 472.41936 .Z165 .946 97.87 68.74 .995 .985 -. 099 20.595 18.069 512.670
37 .2346 1.C25 98.09 68.64 .997 .990 -. 052 20.642 18.172 555.52438 .2521 1.101 98.20 68.57 .999 .995 -. 030 20.665 18.253 596.95839 .2699 1.179 98.30 68.54 1.000 .997 -. 008 20.686 18.288 639.10340 .2865 1.252 98.27 68.50 .999 .999 -. 014 20.680 18.323 678.40641 .3C49 1.332 98.35 68.50 1.000 .999 .002 20.696 18.330 721.97142 .3343 1.460 98.40 68.50 1.001 .999 .013 20.707 18.326 791.58043 .3645 1,592 98.31 b8.48 1.000 1.000 -. 006 20.689 18.355 863.08444 .3947 1.724 98.27 68.46 .999 1.001 -. 015 20.680 18.371 934.58745 .4247 1.855 98.41 68.50 1.001 .999 .015 20.709 18.323 1005.61746 .4551 1.988 98.32 68.48 1.000 1.000 -. 004 20.691 18.346 1077.59447 .4845 2.116 98.39 68.47 1.001 1.000 .011 20.705 18.357 1147.20348 .5146 2.246 98.26 68.49 .999 .999 -. 014 20.681 18.335 1218.46949 .5452 2.382 98.33 68.49 1.000 1.000 -. 002 20.693 18.344 1290.92050 .5745 2.510 98.33 68.48 1.000 1.000 -. 002 20.693 18.355 1360.29251 .6045 2.641 98.24 68.48 .999 1.000 -. 021 20.674 18.354 1431.32252 .8050 3.516 98.25 68.53 .999 .997 -. 019 20.675 18.293 1906.038
S3 1.0045 4.388 98.16 68.52 1998 .998 -. 039 10.655 18.311 2378.387S4 1.2045 S.762 98.14 68.52 .998 .998 -. 43 i0.652 18.31 2851.91955 1.4C45 6.135 98.09 68.54 .997 .996 -.052 0.642 18.281 i332545156 1.6045 7.0C9 98.12 6e.54 .998 .997 -.046 O.68 18.287 3798.98457 1.80&45 7.682 98.09 68.53 .997 o997 -.053 20.641 18.299 4272.51658 2.0045 8.756 98.03 68.54 .997 .996 -. 065 20.629 18.281 4746.04859 2.2045 9.630 97.94 68.54 .996 .996 -.064 20.610 18.286 5219.58060 2.4045 10.503 97.90 68.56 .996 .995 -. 093 20.602 18.262 5693.11261 2.6045 11.377 97.88 68.54 .995 .997 -. 096 20.598 18.287 6166.645

Table 32.



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 5. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.151 98.151
FREE STREAM TEMPERATURE = 68.480

WALL TEMPERATURE = 85.340
WALL HEAT FLUX = .o7806

FREE STREAM DENSITY = s07710
FREE STREAM KINEMATIC VISCOSITY = .0001582

DFNSITY OF FLUID AT WALL = ,D7471
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001673

WALL/FREE STREAM DENSITY RATIO = .96907
LOCATION REYNOLDS NUMBER (REX) = 6327b0.20
INPUT VALUE OF VELOCITY DELTA = o27500

INPUT VALUE OF TEMPERATURE DELTA = o27500
CALCULATED DELTA = .23153

DELTA 99.5% INPUT = 900000
DISPLACEMENT THICKNESS (DELSTAR) = ,03150 .03139

MOMENTUM THICKNESS (THETA) = ,02108 .O2144

ENERGY-DISSIPATION THICKNESS = .03769 s03805
ENTHALPY THICKNESS = 900088 .00088

SHAPE FACTOR 12 (DELSTAR/THETA) 149415 1o46438
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78825 1.77474

MOMENTUM THICKNESS REYNOLDS NUMBER = 1089,70 1108.23

DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1628.17 1622,86
SKIN FRICTION COEFFICIENT = .O04436

FRICTION VELOCITY = 4,69556
LAW OF THE WALL CONSTANT (K) = o41000
LAw OF THE WALL CONSTANT IC) = 500000

WAKE STRENGTH = .11278

CLAUSERS 'DELTA' INTEGRAL = -. 51815 -o63770
CLAUSERS 'G' INTEGRAL = 4.G9256 3o88274

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .D277D s03051

MOMENTUM THICKNESS - CONSTANT DENSITY = .02125 s02162
SHAPE FACTOR 12 - CONSTANT DENSITY = 1.30358 1441100

LOCATION -X- 12.24000

Z Z #6 INCHES

Table 33.
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J06 KL072 TAPE 3166R- FILES 93-416, RUNS 7.01-7.24 014/03/79

RUN NO. 7. POINT S. GRID NO. 2

REDUCED PPFILE DATA

Y y/ U U-UE
N INCHES DELTA FT/SEC OEG.F U/UE THETA UTAU U(*) T(*) Yf )
1 .C0S8 .025 49.86 78.30 .508 .417 -10.284 10.619 7.592 13.638
2 .Ob9 .030 52.11 77.75 .531 .450 -9.804 11.099 8.187 16.212
3 .0078 .034 54.U9 77.31 .555 .477 -9.298 11.605 8.666 18.317
4 .0090 .039 57.55 76.89 .586 .501 -8.648 12.255 9.118 21.124
S .0099 .043 59.40 76.57 .605 .520 -8.252 12.651 9.458 23.230
6 .0117 .051 61.8L 76.02 .630 .553 -7.741 13.161 IC.049 27.441
7 .0129 .u56 62.83 75.77 .640 .568 -7.522 13.381 10.327 30.248
8 .0139 .060 63.87 75.62 .651 .576 -7.300 13.603 10.483 32.587
9 .0159 069 65.29 75.29 .665 .596 -6.998 13.905 10.838 37.266

10 .017r .077 66.41 75.06 .677 .610 -6.759 14.J43 11.089 41.945
11 .0199 .086 67.31 74.78 *686 .6 7 -6.569 14 3 1.394 46.623
12 .0217 .GQ4 68.22 7".57 .695 .639 -6.373 14.530 11.618 50.834
13 .023! .112 68.72 74.48 .7CO .644 -6.268 14.634 11.709 55.045
14 .0251 .109 69.41 74.34 .707 .652 -6.121 14.782 11.861 58.788
1s .0268 .116 70.12 74.18 .714 .662 -5.969 14.934 12.036 62.765
16 ,021 .126 70.77 74.02 .721 .671 -5.832 15.071 12.209 68.145
17 .0307 .133 71.41 73.93 .728 .677 -5.694 15.206 12.307 71.868
18 .0373 .161 

7
3.3E 73.54 .748 .700 -5.276 15.627 12.724 87.328

19 .0443 .191 75.140 73.09 .768 .727 -4.846 16.057 13.217 103.703
20 .0511 .221 77.01 72.71 .785 .749 -4.S 3 16.400 13.627 119.611
21 .0569 .246 78.E9 72.44 .801 .765 -4.165 16.738 13.917 133.179
22 .0645 .279 80.34 72.V9 .819 .786 -3.793 17.110 1k.287 150.958
23 .071S .3C9 81.Q4 71.91 .835 .796 -3.452 17.451 14.482 167.334
24 .0773 .334 83.06 71.73 .846 .807 -3.213 17.690 14.683 180.902
25 .0839 .362 84.50 71.44 .861 .824 -2.907 17.996 14.991 196.342
26 .0911 .394 85.84 71.15 .875 .842 -2.623 18.280 15.308 213.185
27 .0971 .420 86.97 70.97 .886 .852 -2.381 18.522 15.495 227.221
28 .1044 .451 88.06 70.82 .897 .861 -2.144 18.759 15.658 244.298
29 .1111 .480 89.24 70.65 .9C9 .871 -1.898 19.05 15.843 259.972
30 .1171 .506 90.02 70.37 .917 .888 -1.733 19.170 16.145 274.008
31 1243 .537 90.88 70.19 .926 .898 -1.549 19.354 16.337 290.851
32 *1309 .565 91.81 70.09 ,935 .905 -1.351 19.552 16.453 306.291
33 .1485 .642 93.85 69.71 .956 .927 -. 915 19.988 16.859 347. 46
34 .1657 .716 95.36 69.40 .972 .945 -. 595 20.308 17.193 387.700
35 .1830 .791 96.42 69.16 .982 .960 -. 369 20.534 17.451 428.171
36 .2009 .666 97.18 68.88 .990 .976 -. 206 20.697 17.751 470.045
37 .2178 .941 97.67 68.71 .995 .986 -. 101 20.801 17.939 509.580
38 .2361 1.020 97.84 68.65 .997 .990 -. 067 20.836 18.002 552.391
39 .2528 1.092 97.97 68.57 .998 .995 -.038 20.865 18.092 591.458
40 .2712 1.171 98.13 68.50 1.0c .999 -.005 20.898 18.164 634.502
41 .2879 1.214 98.20 68.50 I.DO .999 .010 20.913 18.159 673.569
42 .3061 1.322 98.13 68.49 1.000 .999 -.00D4 20.899 18.172 716.145
43 .3356 1.45C 98.12 68.44 1.000 1.002 -.006 20.897 18.226 785.156
44 .3659 1.580 98.13 6e.43 1.000 1.003 -.005 20.898 18.241 856.038
45 .39t1 1.711 98.12 68.144 1.000 1.002 -.008 20.895 18.227 926.686
46 .4261 1.64G 98.13 68.43 1.000 1.003 -.0044 20.899 18.236 996.867
47 .4559 1.969 98.09 68.44 .999 1.002 -.012 20.891 18.225 1066.579
48 .4859 2.099 98.05 68.44 .999 1.002 -.022 20.881 18.226 1136.760
49 .5162 2.230 98.15 68.43 I.DCO 1.003 -.000 20.903 18.235 1207.642
50 .5465 2.360 98.07 68.642 .999 1.004 -. 016 20.887 16.250 1278.S24
51 .5759 2.487 98.06 68.43 .99 1.003 -.019 20.883 18.242 1347.301
52 .6062 2.b18 98.C3 68.44 .999 1.002 -.026 20.877 18.230 1418.184
53 .6059 S.:81 96.12 66.43 1.000 1.03 -. 007 20.896 16.238 1685.352
54 1.0059 4.315 97.97 68.40 .998 1.005 -.039 20.864 18.268 2353.221
55 1.2065 5.211 97.9" 68.ul .998 1.004 -.045 20.857 16.256 2622.495
56 1.1C59 6.072 97.87 68.40 .997 1.005 -.060 20.843 18.268 3288.961
57 1.6061 6.937 97.83 68.39 .997 1.006 -.067 20.836 18.286 3757.299
58 1.8065 7.802 97.86 68.39 .997 1.006 -.058 20.845 18.287 4226.104
59 2.0063 8.665 97.P5 68.34 .997 1.008 -. 065 20.838 18.334 4693.506
60 2.2059 9.528 97.71 68.36 .995 1.007 -.094 20.809 18.310 5160.440
61 2.4059 10.391 97.83 68.36 .997 1.007 -.068 20.835 18.317 5628.310
62 2.6063 11.257 97.81 68.32 .997 1.009 -. 073 20.830 18.353 6097.116

Table 33.



JOB KL072 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79
RUN NO. 7. POINT 6. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUINCTION FROM
TO WALL WALL TO Y+Z35

FREE STREAM VELOCITY = 96.114 98.114
FREE STREAM TEMPERATURE r 68.668

WALL TEMPERATURE = 85.470
WALL HEAT FLUX z ,D7836

FREE STREAM DENSITY = .07707FREE STREAM KINEMATIC VISCOSITY = o00G1583
DENSITY OF FLUID AT WALL : .07469KINEMATIC VISCOSITY OF FLUID AT WALL : o0001673

WALL/FREE STREAM DENSITY RATIO : .96918lOCATION REYNOLDS NUMBER (REX) = 632128.13INPUT VALUE OF VELOCITY DELTA = e29000INPUT VALUE OF TEMPERATURE DELTA = o29000
CALCULATED DELTA = .22176DELTA 99.5% INPUT : .00022DISPLACEMENT THICKNESS (DELSTAR) : .03000 .02940MOMENTUM THICKNESS (THETA) = 961937 02005ENERGY-DISSIPATION THICKNESS = 03481 003562

ENTHALPY THICKNESS : .00083 ,0tC85SHAPE FACTOR 12 (DELSTAR/THETA) = 1.54932 1,46648SHAPE FACTOR 32 (ENERGY/THETA) : 1.79746 1.77636MOMENTUM THICKNESS REYNOLDS NUMBER : 10O.12 1035.49OISPLACEMENT THICKNESS REYNOLDS NUMBER = 1549.50 1518.52
SKIN FRICTION COEFFICIENT : .04558

FRICTION VELOCITY = 4.75784
LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) : 5.00000

WAKE STRENGTH = .07033
CLAUSERS 'DELTA' INTEGRAL : -. 42982 -*58883

CLAUSERS 'G' INTEGRAL = 4s10347 3.54145DISPLACEMENT THICKNESS - CONSTANT DENSITY : s02501 .02855MOMENTUM THICKNESS - CONSTANT DENSITY : .01952 .02023SHAPE FACTOP 12 - CONSTANT DENSITY : 1.28092 l.41174

LOCATION -X- 12.24000
Z : -6 INCHES

Table 34.
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OB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 6. 6RID NO. 2

REDUCED PROFILE DATA

y / U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU Uf+) T(*) Y(*)
1 .0083 .038 57.21 77.21 .583 .492 -8.597 12.025 8.995 19.737
2 .C098 .044 59.17 76.79 .603 .516 -8.184 12.437 9.443 23.291
3 .0107 .048 60.47 76.58 .616 .129 -7.912 12.710 9.677 25.423
4 .0118 G053 61.95 76.31 .631 o.45 -7.601 13.021 9.971 28.030
5 .0126 .057 62.83 76.14 .6b0 .555 -7.415 13.206 10.158 29.925
6 ,0142 .064 64.36 75.89 .65b .570 -7.094 13.528 10.423 33.716
7 .0157 .071 65.4. 75.66 .667 .584 -6.85b 13.763 10.678 37.270
8 .0165 .075 65.94 75.54 .672 .591 -6.762 13.860 10.807 39.166
9 .0185 .084 67.14 75.28 .684 .606 -6.509 14.112 11.088 43.905

10 .0207 .093 68.26 75.06 .696 .620 -6.276 14.346 11.332 49.117
11 .0226 ,102 69.11 74.85 .704 .632 -6.095 14.526 11.556 53.619
12 .0211 .109 69.66 74.71 .710 .641 -5.980 14.642 11.717 57.173
13 .0253 .114 70.27 74.64 .716 .645 -5.852 14.770 11.793 60.016
14 .0277 .125 71.15 74.47 .725 .655 -5.666 14.953 11.978 65.703
15 .0293 .132 71.72 74.34 .731 .662 -5.548 15.074 12.112 69.494
16 .0313 .141 72.38 74.19 .738 .672 -5.410 15.212 12.283 74.233
17 .0331 .149 72.93 74.06 .743 .679 -5.294 15.328 12.417 78.498
18 .0395 .178 75.07 73.65 .765 .703 -4.845 15.777 12.866 93.662
19 .0464 .209 77.06 73.23 .786 .729 -4.420 16.202 13.326 110.010
20 .0538 .243 78.94 72.77 .805 .756 -4.031 16.591 13.827 127.544
21 .0595 .268 80.4c 72.47 .819 .773 -3.723 16.898 14.146 141.049
22 .06 9 .302 82.06 72.23 .837 .788 -3.371 17.251 14.417 158.583
23 .0733 .331 63.39 71.89 .65c .808 -3.095 17.527 14.777 173.747
24 .0794 .356 84.63 71.70 .863 .820 -2.834 17.787 14.989 188.200
25 .08b4 .39 86.1 71.35 .878 .840 -2.526 18.096 15.365 204.785
26 .0935 .422 87.34 71.18 .890 .851 -2.2b5 18.357 15.555 221.608
27 .0993 .448 88.41 71.02 .901 .860 -2.039 18.583 15.734 235.350
28 .1067 .481 89.54 7C.80 .913 .873 -1.8C3 18.619 15.968 252.884
29 :1136 .512 90.76 70.18 ,925 .892 -1.541 19.081 16.313 269.232
30 .1197 .54C 91.40 70.30 .932 .903 -1.410 19.211 16.514 283.686
31 .1265 .571 92.33 70.16 .941 .911 -1.216 19.405 16.660 299.797
32 .1333 .601 93.24 69.98 .950 .922 -1.025 19.596 16.860 315.909
33 .1506 .679 94.93 69.58 .967 .946 -. 670 19.951 17.297 356.899
34 .1662 .759 96.C9 69.34 .979 .960 -. 425 20.196 17.556 398.601
35 .1853 .836 96.92 69.12 .988 .973 -. 25C 20.371 17.793 439.117
36 .2033 .917 97.45 68.94 .993 .84 -.140 20.482 17.987 481.766
37 .2207 .995 97.73 68,P3 .996 -. 080 20.541 18.108 522.993
38 .2365 1.076 97.92 6e.77 .998 .91. -. 041 20.581 18.181 S65.168
39 .2555 1.152 98.08 68.73 1.000 .996 -. 007 20.615 18.224 605.447
40 .2736 1.234 98.12 68.70 1.002 .998 .0D2 20.624 18.251 648.333
41 o2904 1.310 98.16 68.69 1.000 .999 .01c 20.631 18.262 688.139
42 .3083 1.390 98.09 68.66 1.000 1.001 -. 006 20.615 18.299 730.550
43 .3381 1.525 98.10 68.65 1.000 1.001 -.003 20.618 18.305 801.158
44 .3685 1.662 98.15 68.66 1.000 1.001 .008 2L.b29 18.300 873.187
45 .39b6 1.798 98.17 68.63 1.001 1.002 .011 20.633 18.328 944.505
46 14267 1.933 98.05 68.62 .999 1.003 -. 014 20.608 18.341 1015.824
47 .4587 2.U69 98.15 68.64 10O0 1.002 .007 20.629 18.324 1086.905
48 .4887 2.204 98.13 68.64 1.000 1.002 .001 20.625 18.320 1157.986
49 .5165 2.338 98.10 68.64 1.000 1.001 -.004 20.618 18.316 1228.594
50 .5464 2.473 98.04 68.65 .999 1.001 -.016 20.605 18.312 1299.438
51 .5788 2.610 98.18 68.64 1.001 1.002 .014 20.636 18.324 1371.467
52 .6C85 2.744 98.04 68.65 .999 1.001 -.015 20.607 18.304 1441.838
53 .8084 3.646 98.01 68.69 0999 .999 -.022 20.599 18.,Z66 1915.477
5 1 1.0063 4.547 98.0D 68.65 .999 1.001 -. 023 20,598 18.308 2389.116
55 1.2087 5.4S1 97.99 68.67 .999 1.000 -.026 20.596 18.288 2863.939
56 1.4067 6.3!3 98.03 68.68 .999 .999 -. 018 20.604 18.272 3337.815
57 1.60b? 7.254 97.85 68.66 .997 1.000 -. 056 20.566 18.296 3811.690
58 1.8087 8.156 97.80 68.67 .997 1.000 -. 066 20.555 18.282 4285.566
59 2.067 9.058 97.82 68.70 .997 .998 -. 061 20.560 18.259 4759.442
60 2.2087 9.960 97.87 68.71 .997 .998 -. 052 20.569 18.245 5233.318
61 2.14G6 1L.861 97.79 68.75 .997 .995 -. 69 20.553 18.203 5706.483
62 2.6087 11.764 97.72 68.73 .996 .996 -. 084 20.538 18.217 6181.069

Table 34.



JOB KLD72 TAPE 316bR- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 8. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y.=35

FREE STREAM VELOCITY = 98,588 98.588
FREE STREAM TEMPERATURE = 69.31C

WALL TEMPERATURE = 89.660
WALL HEAT FLUX = .07841

FREE STREAM DENSITY = .07698
FREE STREAM KINEMATIC VISCOSITY = 0001587

DFNSITY OF FLUID AT WALL = .D7412
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001696

WALL/FREE STREAM DENSITY RATIO = .96296
LOCATION REYNOLDS NUMBER (REX) = 1459216.05
INPUT VALUE OF VELOCITY DELTA = .62000

INPUT VALUE OF TEMPERATURE DELTA = .90000
CALCULATED DELTA = .49689

DELTA 99.5% INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = .07321 .07316

MOMENTUM THICKNESS (THETA) = .050b2 .05095
ENERGY-DISSIPATION THICKNESS = .C9002 .09030

ENTHALPY THICKNESS = .00218 .00219
SHAPE FACTOR 12 (DELSTAR/THETA) 1 .144617 1.43597
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77822 1.77246

MOMENTUM THICKNESS REYNOLDS NUMBER = 2621.46 2638.17
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 3791.08 3788.34

SKIN FRICTION COEFFICIENT = .003373
FRICTION VELOCITY = 4.12588

LAW OF THE WALL CONSTANT (K) = &41000
LAw OF THE WALL CONSTANT (C) = 5.oCOO2

WAKE STRENGTH = .41599

CLAUSERS 'DELTA' INTEGRAL = -1.53912 -1.696C7
CLAUSERS 'G' INTEGRAL = 11.39228 11.16593

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .06773 .07098
MOMENTUM THICKNESS - CONSTANT DENSITY = .05109 .05142

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32566 1.38029

LOCATION -X- 28.18001

Z CENTERLINE

j Table 35.
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JOB KL072 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 8. GRID NO. 2

REDUCED PPOFILE DATA

y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(41 T(* Y.)
1 .0066 .013 43.17 81.73 .438 .390 -13.432 10. 463 7.427 13.439
2 .0077 .016 45.32 81.02 .460 .425 -12.910 10985 8.088 15.669
3 .0089 .018 48.17 80.48 .489 .451 -12.220 11.675 8.589 18.102
4 .0099 .020 50.26 80.28 .510 .461 -11.713 2.182 8.784 20.129
5 .0107 .022 51.76 80.02 .525 .474 -11.349 12.546 9.028 i1.750
6 .0125 .025 54.02 79.43 .548 .503 -10.802 13.093 9.576 25.399
7 .0137 .C26 55.16 79.31 .560 .509 -10.526 13.369 9.693 27.832
8 .0150 .03C 55.98 79.00 .568 .524 -10.326 13.569 9.978 30.467
9 .C173 .035 57.66 78.56 .585 .546 -9.919 13.976 10.395 5.129

10 .c18o .038 58.45 78.28 .593 .559 -9.727 14.168 10.651 18.170
1I .C211 .143 59.42 78.10 .603 .568 -9.494 14.401 10.817 42.832
12 .C225 .045 60.06 77.99 .609 .573 -9.338 14.557 10.924 45.670
13 .0241 .049 6C.63 77.81 .615 .582 -9.199 14.696 11.091 48.913
14 02o3 .053 61.13 77.57 .62 .S94 -9.079 14.616 11.318 S3.373
15 .0279 .056 61.74 77.42 .626 .601 -8.930 14.964 11.458 56.616
16 .0297 .C6 62.20 77.27 .631 .609 -8.819 15.075 11.597 60.265
17 .0315 .063 62.80 77.14 .637 .615 -8.673 15.222 11.722 63.913
18 .C38C .;77 64.37 76.74 .653 .635 -8.293 15.602 12.091 77.089
19 .0447 .090 65.91 76.41 .669 .651 -7.921 15.974 12.400 90.671
20 .0517 .104 67.22 76.07 .682 .668 -7.602 16.293 12.721 104.860
21 .057q .117 68.38 75.76 .694 .683 -7.322 16.573 13.016 117.428
22 .0651 .131 69.33 75.52 .703 .695 -7.091 16.804 13.232 132.023
23 .0718 .145 70.67 75.38 .717 .702 -6.767 17.126 13.366 145.604
24 .;782 .157 71.5C 75.12 .725 .714 -6.565 17.330 13.607 158.375
25 .0851 .171 72.4b 74.89 .735 .726 -6.333 17.562 13.827 172.564
26 .0919 .165 73.46 74.78 .745 .731 -6.091 17.804 13.927 186.348
27 .0961 .197 74.43 74.57 .755 .742 -5.855 18.040 14.130 198.916
28 .1053 .212 75.09 74.36 .762 .752 -5.696 18.199 14.324 213.511
29 .1121 .226 75.82 74.21 .769 .759 -5.519 18.376 14.46 227.295
30 .1181 .238 76.76 74.10 .779 .764 -5.286 18.609 14.563 239.457
31 .1252 .252 77.46 73.96 .786 .772 -5.120 18.775 14.698 253.850
32 .1319 .266 78.21 73.82 .793 .778 -4.940 18.955 14.829 267.431
33 .1492 .300 80.08 73.45 .812 .796 -4.487 19.408 15.170 302.499
34 .1665 .335 81.7, 73.10 .830 .814 -4.072 19.823 15.500 337.567
35 .1841 .371 83.47 72.76 .847 .830 -3.663 20.232 15.819 373.244
36 .2C17 .406 84.98 72.45 .862 .846 -3.298 20.597 16.108 408.920
37 .219c .441 86.31 72.12 .875 .862 -2.977 20.918 16.415 443.988
38 .237C .477 87.81 71.81 .891 .877 -2.613 21.282 16.712 480.476
39 .2541 .511 88.97 71.58 .902 .889 -2.331 21.564 16.928 515.139
40 .2721 .548 90.14 71.29 .914 .903 -2.047 21.848 17.194 551.626
41 .2891 .582 91.51 71.03 .928 .916 -1.714 22.180 17.442 586.086
42 .3071- .618 92.26 70.77 .936 .928 -1.535 22.360 17.68b4 622.573
43 .33tS .677 93.F4 70.S3 .952 .940 -1.150 22.745 17.910 682.169
44 .367C .739 95.0b 70.23 .964 .955 -. 851 23.044 18.192 743.994
45 .3968 .799 96.15 70.03 .975 .965 -. 592 23.303 18.377 604.401
46 .4269 .89 96.94 69.82 .983 .975 -. 398 23.497 18.572 865.416
47 .4567 .919 97.45 69.73 .989 .979 -. 275 23.620 18.654 925.822
48 .6869 .980 97.86 69.59 .99S .986 -. 176 23.719 18.791 987.040
49 .517C 1.041 98.1 69.48 .995 .991 -. 113 23.782 18.887 1048.05
50 .5467 1.100 98.35 69.47 .998 .992 -. 057 23.838 18.896 1108.258
51 .5767 1.161 98.43 69.43 .998 .994 -. 039 23.856 18.938 1169.070
52 .6071 1.222 98.!0 69.37 .999 .997 -*022 23.873 18.995 1230.693
53 .607G 1.624 98.59 69.30 IVe0O 1.000 .OUI 3.8Vb tV Db .
S4 1.0C71 2.027 96.s9 69.31 1.000 1.000 .000 23.695 19.053 2041.S20
55 1.2067 f. 129 98.58 69.32 1.000 1.000 -.0C1 23.894 19.043 246.123
56 1.4067 2.631 9F.45 69.31 .999 1.00 -. 033 23.862 19.053 2851.536
57 1.6071 3.234 98.46 69.30 .999 1.00 -. 026 23.869 19.058 3257.760
58 1.8070 3.637 98.41 69.31 .998 1.000 -. 043 23.852 19.053 3662.971
59 2.0067 4.039 98.40 69.32 .998 .999 -. 046 23.849 19.036 4067.776
60 2.2071 4.442 98.39 69.36 .998 .998 -. 047 23.848 19.006 4474.000
61 2.4073 4.845 98.36 69.36 .998 .998 -. 055 23.840 19.006 4879.819
62 2.6067 5.246 98.35 69.39 .998 .996 -. 057 23.838 18.973 5284.016

T
F
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JCB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 9. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y Z35

FREE STREAM VELOCITY = 98.385 98.385
FREE STREAM TEMPERATURE = 69.540

WALL TEMPERATURE = 89.9CC
WALL HEAT FLUX = .07775

FREE STREAM DENSITY = .C7694
FREE STREAM KINEMATIC VISCOSITY = .0D01568

DENSITY OF FLUID AT WALL = .07409
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001697

wALL/FREE STREAM DENSITY RATIO = .96295
LOCATION REYNOLDS NUMPER (REX) = 1455089.11
INPUT VALUE OF VELOCITY DELTA = . 70000

INPUT VALUE OF TEMPERATURE DELTA = .90O00
CALCULATED DELTA =.50677
DELTA 99.5% INPUT = 00000

DISPLACEMENT THICKNESS (DELSTAR) = .07513 .o07505
MOMENTUM THICKNESS (THETA) = .05192 .05230

ENERGY-DISSIPATION THICKNESS = .09231 .09265
ENTHALPY THICKNESS = .00215 .00216

SHAPE FACTOR 12 (DELSTAR/THETA) = 144690 1.e3501
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77762 1.77136

MOMENTUM THICKNESS PEYNOLDS NUMBER = 2681.04 2700.64
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 3879.19 3875.46

SKIN FRICTION COEFFICIENT = .003344
FRICTION VELOCITY = 4.o9944

LAW OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH =.43118

CLAUSERS 'DELTA' INTEGRAL = -1.57831 -1.74985
CLAUSEPS 'G' INTEGRAL = 11.87387 11.59972

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .06938 .o07291
MOMENTUM THICKkESS - CONSTANT DENSITY = .05238 .05277

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32456 1.38162

LOCATION -X- 28.18001

Z = +6 INCHES

Table 36.



JOB KL072 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 9. GRID NO. 2

REDUCED PQOFILE DATA

y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U*) T(o) Y(.1
1 *C072 .014 45.24 81.53 .460 .411 -12.964 11.035 7.851 14.551
2 .0065 .017 47.06 80.83 .478 .445 -12.520 11.479 8.503 17.167
3 .0093 .018 48.65 60.52 .494 .461 -12.133 11.867 8.798 18.777
4 .0107 .021 51.04 80.06 .519 .483 -11.548 12.452 9.228 21.594
5 .0114 .023 52.24 79.81 .531 .496 -11.256 12.744 9.459 23.003
6 .0130 .026 54.11 79.21 .550 .525 -10.800 13.200 10.020 26.223
7 .0144 .028 55.39 78.95 .563 .538 -10.487 13.512 10.263 29.041
8 .0152 .030 55.89 78.A5 .568 .543 -ID.366 13.633 10.360 30.651
9 .0176 .035 57.39 78.57 .583 .556 -10.001 13.998 10.619 35.181

10 .0198 .039 58.41 78.08 .594 .580 -9.751 14.248 11.081 39.:908
11 .0215 .042 59.18 77.99 .602 .585 -9.564 14.436 11.169 43.330
12 .0231 . 6 59.•0 77.92 .606 .588 -9.413 14.586 11.231 46.550
13 .244 .018 60.23 77.76 .612 .596 -9.307 14.693 11.376 49.166
14 .0267 .053 60.96 77.38 .620 .615 -9.125 14.875 11.740 53.795
15 .0282 .056 61.27 77.24 .623 .622 -9.053 14.947 11.866 S6.814
16 .0306 .060 62.07 77.14 .631 .627 -8.858 15.142 11.962 61.641
17 .0!2c .C63 62.36 77.12 .634 .628 -8.787 15.213 11.986 64.461
18 .0364 .076 63.94 76.74 .650 .646 -8.401 15.598 12.339 77.341
19 .0456 .090 6s.52 76.36 .666 .665 -8.017 15.98Z 12.698 91.831
20 .0524 .103 66.73 76.20 .678 .673 -7.721 16.279 12.841 105.517
21 .0566 .116 67.82 75.81 .689 .692 -7.457 16.543 13.207 117.99
22 .0652 .124 69.01 75.65 .701 .700 -7.166 16.833 13.361 131.277
23 .C723 .143 70.23 75.27 .714 .719 -6.867 17.132 13.720 145.566
24 .0786 .155 71.06 75.15 .722 .724 -6.662 17.338 13.829 158.245
25 .0856 .169 72.11 74.94 .733 .735 -6.408 17.591 1:.022 172.331
26 .0922 .182 73.C3 74.74 .742 .744 -6.184 17.* 1 . 10185.61
27 .0962 .194 73.67 74.60 .749 .751 -6.030 17.9 0 14.34 197.690
28 .1052 .208 74.71 74.32 .759 .765 -5.774 18.225 14.605 211.778
29 .1124 .222 75.36 74.34 .766 .764 -5.617 18.383 14.590 226.268
30 .1184 .234 76.13 74.08 .774 .777 -5.429 18.570 14.831 238.343
31 .1256 .248 76.99 73.97 .783 .782 -5.218 18.781 14.932 252.833
32 .1324 .261 77.49 73.87 .788 .787 -5.096 18.903 15.027 266.519
33 .149L, .295 79.32 73.49 .806 .806 -4.651 19.349 15.387 300.732
34 .1670 .33C 81.20 73.11 .825 .824 -4.192 19.808 15.738 336.152
35 .1846 .364 82.80 72.89 .842 .836 -3.801 20.199 15.950 371.572
36 .2024 .399 84.49 72.60 .859 .850 -3.388 20.611 16.219 407.395
37 .2194 .433 85.82 72.32 .872 .663 -3.066 20.934 16.484 441.608
38 .2376 .469 87.11 72.02 .885 .878 -2.750 21.249 16.763 478.236
39 .2542 .502 88.27 71.83 .897 .888 -2.467 21.533 16.947 511.644
40 .2726 .538 89.54 71.61 .91C .898 -2.156 21.843 17.150 548.675
41 .2893 .571 90.68 71.36 .922 .911 -1.879 22.121 17.384 562.264
42 .3074 .6C7 91.77 71.22 .933 .918 -1.614 22.385 17.516 618.710
43 .3370 .665 93.37 70.82 .949 .937 -1.224 22.775 17.894 678.281
44 .3674 .725 94.4 70.56 .960 .950 -. 963 23.036 18.135 739.462
45 .3973 .784 95.74 70.24 .973 .966 -. 646 23.354 18.434 799.636
46 .4274 .843 96.53 70.09 .981 .973 -. 451 23.548 18.574 860.213
47 .457! .902 97.12 69.97 .987 .979 -. 3C8 23.691 16.690 920.388
48 .4876 .962 97.54 69.80 .991 .987 -. 206 23.794 18.843 981.367
49 .5176 1.021 97.85 69.77 .995 .989 -. 130 23.870 18.875 1041.743
50 .5472 1.080 98.12 69.69 .997 .992 -.065 23.935 16.945 1101.314
51 .5773 1.139 98.20 69.63 .998 .996 -. 046 23.954 19.007 1161.891
52 .6074 1.199 98.27 69.60 .999 .997 -. 027 23.973 19.029 1222.466
53 .8075 1.593 98.48 69 001 .000 2023 1.0831
54 1.0076 1.988 98.38 69.55 1.000 00 - 23.999 19.082 7 0
55 1.2074 2.383 98.29 69.55 .999 .999 -. 022 23.977 19.078 2129.962
56 1.407u 2.777 98.25 69.52 .999 1.C1 -. 032 23.967 19.109 2832.487
57 1.6076 3.172 98.27 69.51 .999 1.002 -. 029 23.971 19.119 3235.395
58 1.807k 3.567 98.22 69.52 .998 1.001 -. 040 23.959 19.109 3637.497
59 2.0075 3.961 98.26 69.49 .999 1.002 -. 030 23.969 19.135 4040.203
60 2.2076 4.356 98.19 69.49 .998 1.003 -. 047 23.952 19.139 4442.909
61 2.4073 4.750 98.22 69.51 .998 1.001 -. 041 23.959 19.113 4644.810
62 2.6074 5.145 98.14 69.50 .997 1.002 -. 061 23.939 19.125 5247.517

Table 36.
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JOB KLD72 TAPE 3166R- FILES 93-316, RUNS 7.01-7.24 04/03/79

RUN NO, 7. POINT 10D GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98,438 98.438
FREE STREAM TEMPERATURE = 69.598

WALL TEMPERATURE = 90.390
WALL HEAT FLUX = 007823

FREE STREAM DENSITY = 907693
FREE STREAM KINEMATIC VISCOSITY : ,DC1568

DENSITY DF FLUID AT WALL = .074G3
KINEMATIC VISCOSITY DF FLUID AT WALL: .0001700

*ALL/FREE STREAM DENSITY RATIO : .9622D
LOCATION REYNOLDS NUMBER (REX) : 1455592.22
INPUT VALUE OF VELOCITY DELTA : .70000

INPUT VALUE OF TEMPERATURE DELTA = .90000
CALCULATED DELTA : .49373
DELTA 99*5% INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) : 007254 .07237
MOMENTUM THICKNESS (THETA) = .04995 .05039

ENERGY-DISSIPATION THICKNESS = 08890 .08932
ENIHALPY THICKNESS : oCC214 .0D0215

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.45213 1.43613
SHAPE FACTOR 32 (ENERGY/THETA) : 1*779b0 1.77253

MOMENTUM THICKNESS REYNOLDS NUMBER = 2580.33 2602.88
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 3746.97 3738.08

SKIN, FRICTION COEFFICIENT : s003391
FRICTION VELOCITY : 4I13188

LAW OF THE WALL CONSTANT (K) : o4100
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = ,40508

CLAUSERS 'DELTA' INTEGRAL = -1.49559 -1.67295
CLAUSEPS 'S' INTEGRAL = 11.34975 10.98743

DISPLACEMENT THICKNESS - CONSTANT DENSITY : ,U6659 o07022
MOMENTUM THICKNESS - CONSTANT DENSITY : 05041 .05086

SHAPE FACTOP 12 - CONSTANT DENSITY = 1,32100 1,38060

LOCATION -X- 28.18001
Z -6 INCHES

Table 37.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NC. 7. POINT 10. GRID NO. 2

REDUCED PROFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) TE+) y
1 .0076 .C15 45.4, 81.85 .462 .411 -12.821 11.003 8.017 15.453
2 .0087 .018 48.11 81.23 .489 .44D -12.181 11.643 8.59. 17.681
3 .0102 .021 51.16 80.87 .52C .468 -11.392 12.382 9.12 20.718
3 .0112 .023 52.41 80.38 .532 .481 -11.139 12.685 9.39 22.541
5 .0118 .024 53.41 80.12 .543 .494 -10.897 12.927 9.634
6 .0135 .027 5S.23 79.56 .561 .521 -10.458 13.366 10.162 7.402
7 .0149 .030 56.04 79.27 .569 .535 -10.262 13.562 10.437 30.237
8 .0158 .C32 56.85 79.17 .578 .540 -10.064 13.760 10.526 32.060
9 .0177 .03b 57.64 78.78 .586 .558 -9.873 13.951 10.892 35.908

10 .0196 .040 58.83 78.47 .598 .573 -9.587 14.237 11.183 39.756
11 .0219 .L44 59.64 78.31 .606 .581 -9.390 14.434 11.332 .4.414
12 .0234 .047 60.14 78.09 .611 .591 -9.269 14.555 11.537 47.452
13 .0249 .050 60.73 77.96 .617 .598 -9.127 14.697 11.667 50.490
14 .0271 .CS5 61.26 77.70 .623 .610 -8.992 14.832 11.905 54.945
15 .0269 .059 61.80 77.51 .628 .619 -8.868 14.956 12.085 58.591
16 .0309 .063 62.53 77.35 .635 .627 -8.691 15.133 12.234 62.641
17 .0325 .066 62.98 77.25 .64C .632 -8.582 15.242 12.328 65.882
18 .0387 .C76 64.45 76.80 .655 .654 -8.226 15.598 12.750 78.438
19 .0459 .093 66.17 76.57 .672 .665 -7.810 16.014 12.973 93.020
20 .0528 .107 67.41 76.25 .685 .680 -7.509 16.315 13.270 106.995
21 .0589 .119 68.30 76.C4 .695 .690 -7.273 16.551 13.467 119.349
22 .C659 .134 69.64 75.73 .707 .705 -6.971 16.853 13.754 133.525
23 .0727 .147 70.9 75.49 .720 .7.17 -6.664 17.160 13.986 147.297
24 .0769 .160 71.81 75.37 .730 .722 -6.444 17.380 14.090 159.854
25 .0657 .17. 72.79 75.14 .739 .733 -6.206 17.618 14.308 173.626
26 .0929 .188 73.79 74.94 .750 .743 -5.965 17.859 14.499 188.208
27 .0991 .201 74:49 74.77 .757 .751 -5.795 18.029 14.655 200.764
28 .1057 .214 75.36 74.68 .766 .755 -5.586 18.238 14.739 214.131
29 .1127 .226 76.t4 74.S0 .772 .764 -5.421 18.403 14.912 228.308
30 .1187 .240 76.80 74.33 .780 .772 -5.237 18.587 15.068 240.459
31 .1261 .255 77.63 74.16 .789 .781 -5.036 18.788 15.233 255.446
32 .1327 .269 78.35 73.97 .796 .790 -4.862 18.962 15.406 268.813
33 .1497 .303 80.2G 73.51 .815 .812 -4.413 19.411 15.839 303.242
34 .1675 .339 82.06 73.27 .834 .824 -3.963 19.861 16.067 339.292
35 .1849 .375 83.62 73.C2 .849 .835 -3.587 20.237 16.297 374.532
36 .2029 .411 85.10 72.67 .864 .852 -3.229 20.595 16.630 4110.986
37 .2199 .445 86.45 72.41 .878 .865 -2.9L2 20.922 16.869 445.416
38 .2383 .483 87.78 72.16 .892 .877 -2.580 21.244 17.105 '82.681
39 .2547 .516 89.08 71.86 .905 .891 -2.265 21.559 17,388 515.895
40 .2727 .552 90.22 71.63 .917 .902 -1.988 21.836 17.606 552.350
41 .290C .587 91.33 71.43 .928 .912 -1.719 22.105 17.791 587.387
42 .3078 .623 92.31 71.09 .938 .928 -1.483 22.341 18.109 623.436
43 .3375 .68. 93.93 70.75 .954 .944 -1.091 22.733 18.426 683.586
44 .3679 .745 95.22 70.45 .967 .959 -. 779 23.045 18.707 745.154
45 .3978 .606 96.15 70.32 .977 .965 -. 554 23.270 18.833 805.710
46 .4279 867 96.87 70.01 .984 .980 -. 380 23.444 19.124 866.670
47 .4561 .926 97..6 69.92 .990 .984 -. 236 23.588 19.206 927.833
48 .4880 .986 97.78 69.79 .993 .991 -. 159 23.665 19.328 988.388
49 .5177 1.049 98.08 69.78 .996 .991 -.087 23.737 19.339 1048.539
50 .5477 1.109 98.21 69.71 .998 .995 -. 056 3. 768 19.06 1109.296
51 .578C 1.171 98.30 69.63 .999 .999 -. 034 23.790 19.483 1170.662
52 .6C79 1.231 98.37 69.64 .999 .998 -. 016 23.808 19.467 1231.217
53 .8077 1.636 98.50 69.59 1.001 1.001 .015 23.839 19.521 1635.864
54 1.0077 2.041 96.41 69.60 1. 00 1.000 -.08 3.816 0.06 j040.917
55 1.2T77 2.446 98.41 69.59 1.00 1.001 -007 2 3.817. 1.521 Z445.969
56 1.4077 2.851 98.40 69.60 1.DOC 1.Oc0 -. 010 2.814 19.504 2851.021
57 1.607, 1.257 98.39 69.64 1.00c .998 -. 012 3.812 19.469 3256.276
58 1.8C77 3.661 98.41 69.61 1.000 .999 -. 006 23.818 19.500 3661.126
59 2.0079 4.067 98.46 69.64 1.000 .998 -.008 23.816 19.473 4066.583
60 2.2077 4.472 98.29 69.64 .999 .998 -. 036 23.788 19.469 4471.230
61 2.4080 4.877 98.29 69.63 .999 .998 -. 035 23.789 19.479 4876.890
62 2.6079 5.Z82 98.22 69.67 .998 .997 -. 053 23.771 19.447 5281.740

Table 37.



JOB KL072 TAPE 3166R- FILES 93-1169 RUNS 7.01-7.24' 04/03/79

RUN NO. 7. POINT 11. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.483 98.483
FREE STREAM TEMPERATURE = 70.239

WALL TEMPERATURE = 91.450WALL HEAT FLUX = .07769FREE STREAM DENSITY = 007684
FREE STREAM KINEMATIC VISCOSITY = .0001591

DENSITY OF FLUID AT WALL = .07388KINEMATIC VISCOSITY OF FLUID AT WALL = .0007G6
WALL/FREE STREAM DENSITY RATIO = .96150LOCATION REYNOLDS NUMBER (REX) = 1862625.37
INPUT VALUE OF VELOCITY DELTA = ,7300C

INPUT VALUE OF TEMPERATURE DELTA = .83000
CALCULATED DELTA = .62409

DELTA 99.5% INPUT = .00000DISPLACEMENT THICKNESS (DELSTAR) = .09265 .09248MOMENTUM THICKNESS (THETA) = .06426 .06469
ENERGY-DISSIPATION THICKNESS = .11425 .11466

ENTHALPY THICKNESS = .00279 .00280SHAPE FACTOR 12 (DELSTAR/THETA) = 1.44172 1.42950
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77790 1.77236MOMENTUM THICKNESS REYNOLDS NUMBER = 3313.84 3336.01DISPLACEMENT THICKNESS REYNOLDS NUMBER = 4777.64 4768.82

SKIN FRICTION COEFFICIENT = .003165
FRICTION VELOCITY = 3.99532

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH =.7565

CLAUSERS 'DELTA' INTEGRAL = -2o01982 -2.21076
CLAUSERS 'G' INTEGRAL = 15.20041 14.81751DISPLACEMENT THICKNESS - CONSTANT DENSITY = .08591 .08969MOMENTUM THICKNESS - CONSTANT DENSITY = .06485 .06530SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32461 1.37346

LOCATION -X- 36.12000

Z CENTERLINE

Table 38.
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J06 KLD72 TAPE 3166R- FILES 93-416, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 11. GRID NO. 2

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) Ti.) Y(*)
1 .0079 .013 44.Ob 82.68 *447 .413 -13.620 11.029 7.995 15.477
2 .0095 .015 47.50 81.92 .482 .449 -12.760 11.890 8.692 18.600
3 .0103 .017 49.22 81.81 .500 .454 -12.331 12.319 8.791 20.161
4 .0114 .018 50.46 81.58 .512 .465 -12.019 12.630 9.002 22.308
5 .0123 .020 51.72 81.23 .525 .482 -11.705 12.945 9.319 24.064
6 .0138 022 53.10 80.86 .539 .499 -11.360 13.289 9.653 26.992
7 .0149 .024 53.72 30.68 .545 .508 -11.205 13.445 9,821 29.139
8 .0163 .026 54.91 80.40 .558 .521 -10.9C7 13.743 10.080 31.871
9 .0184 .030 55.92 79.97 .568 .541 -10.653 13.997 I.1464 35.970
10 .0203 .033 56.86 79.87 .S77 .546 -10.417 14.232 10,562 39.678
11 .0221 .035 57."7 79.63 .584 .557 -10.264 14.385 10.775 43.191
12 .0237 .038 58.13 79.46 .590 .565 -I.100 14.550 10.929 46.313
13 .0251 .040 58.49 79.30 .594 o573 -10.011 14.638 11.082 49.046
14 .0275 .044 59.37 78.97 .603 .588 -9.789 14.661 11.377 53.730
15 .0269 .046 59.67 78.83 .606 .594 -9.714 14.935 11.5D4 56.462
16 .0309 .050 60.26 78.69 .612 .601 -9.567 15.082 11.632 60.366
17 .0327 .052 60.74 78.61 .617 .605 -9.446 15.203 11.712 63.879
18 .0369 .062 62.27 78.28 .632 .621 -9.063 15.587 12.012 75.979
19 .01644 C714 63.86 77.81 .648 .643 -8.666 15.983 12.440 90.617
20 .0529 .085 65.05 77.58 .661 .654 -8.368 16.282 12.650 103.303
21 .0593 .095 66.06 77.32 .671 .666 -8.110 16.539 1 .882 115.793
22 .0660 .106 67.13 77.10 .682 .676 -7.847 16.802 13.089 128.870
23 .0729 .117 68.19 76.74 .692 .693 -7.581 17.069 13.415 142.336
24 0789 .126 69.07 76.64 .701 .698 -7.362 17.288 13.504 154.046
25 .0863 .138 69.91 76.43 .710 .708 -7.151 17.499 13.700 168.489
26 .0933 .150 70.83 76.25 .719 .716 -6.921 17.728 13.865 182.151
27 .0994 .159 71.47 76.08 .726 .724 -6.761 17.886 14.016 194.056
28 .1059 .170 72.39 7S.94 .735 .731 -6.531 18.118 14.143 206.742
19 C1130 .181 73.13 75.69 .743 .742 -6.345 18.304 14.367 220.599

0 119C .191 73.82 75.S4 .750 .7S0 -6.173 18.476 14.511 232.309
31 .1263 .202 74.&40 75. 1 .755 .756 -6.027 18.622 14.623 246.556
32 .1333 .214 75.21 75.. 5 .764 .764 -5.824 18.826 14.776 260.218
33 .1499 .240 76.58 74.86 .778 .782 -5.483 19.167 15.132 292.616
34 .1678 .269 78.26 74.66 .795 .791 -5.056 19.593 15.314 327.551
35 .1849 .296 79.39 74.39 .806 .804 -4.779 19.871 15.560 360.925
36 .2C35 .326 81.02 74.19 .823 .814 -4.370 20.280 15.743 397.226
37 .2205 .353 82.35 73.86 .836 .629 -14.38 20.612 16:39 13J.405
38 .2363 .382 83.45 73.53 .8147 .844 -3.964 20.886 6341 465.144
39 .2553 .409 84.74 73.32 .860 .854 -3.439 21.210 16.529 498.323
40 .273. .438 85.12 73.15 .872 .863 -3.144 21.505 16.691 533.258
41 .29Q1 .465 87.06 72.91 .884 .874 -2.859 21.791 16.907 566.242
42 .3079 .493 88.01 72:65 .894 .886 -2.621 22.029 17.114 600,982
43 .3429 5149 90.00 72.27 ,914 .904 -2.122 22.528 17.486 669.290
44 .3781 .606 91.11 72.04 .931 .915 -1.696 22.954 17.704 737.990
45 .4134 .662 93.Cb 71.58 .945 .936 -1.358 23.292 18.121 806.884
46 .4483 .718 94.61 71.37 .961 .946 -. 969 23.680 18.312 874.998
47 .4829 .774 95.33 71.09 .968 .959 -. 789 23.860 8.562 942.526
48 .5179 .630 96.33 70.95 .978 .966 -. 538 24.112 18.698 1010.835
49 ,5531 .8:b 97.00 70.76 .985 .975 -. 372 24.278 18.867 1079.534
50 .5879 .942 97.53 70.58 .990 .983 -. 237 24.412 19.030 1147.%53
51 .631 .998 97.83 70.50 .993 .987 -. 163 24.487 19.104 1216.15252 :6 83 I.OSS 98.14 70.40 .997 .992 -. 085 24.565 19.193 1284.851
53 .6931 1.111 98.35 ?0:34 1: 99 .995 -. 034 24.615 19.253 1352.770

$i .279 1.16b 98.43 1.TO0 1.0c994 12 24.637 19.934 142068
55 629 1.222 98.2 70.33 1 99 99 1.05 24.635 19.61 138.991

56 .7981 1.279 98.51 70.28 I.OCO .998 .008 24.658 19.309 ISS7.696
57 .1333 1.315 98.51 70.2 1.00 .999 .007 24.656 19.339 1626.39658 908666J1:.391 98.63 7 0:2 1 1.002 l.uOD C037 24.687 19.372 1694.314

9 3914 98.631 70.21 .98 1.001 -. 031 24.680 19.371 1465.34
60 .9384 1.504 98.S9 70.20 1.001 1,001 .028 24.677 19.377 1831.517
61 .9733 1,56O 98.63 70.17 1.002 1,003 .038 24:687 19.403 1899.631
62 1.0085 1.616 98.58 70:18 1:.0, 1.012 ,025 24.b75 19.396 1968.330
63 1.2931 2.072 98.46 70,17 0. 0 1 003 -. OL5 24.645 19.401 2523.779
64 1.5794 2.S31 98,50 70.20 1,000 1:001 .005 24.654 19.376 3082.546
65 1.8655 2.989 98.36 7C.19 .999 1.002 -. 032 24 618 19.386 3640.922
66 2.1507 3.446 98.36 70.19 0999 1.002 -. 030 24,61 9 19 386 4497 542
67 2.43b5 3.904 98.31 70.21 .998 1.001 -. 043 24.606 19,371 4755:333

68 2.7220 4.362 98.36 70.21 .999 1.001 -. 030 24.619 19.371 5312.538
6.9 30080 .820 98.38 70.22 .999 1.000 -. 025 24.624 19.360 5870.719

Table 38.

I



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 12. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.743 98.743
FREE STREAM TEMPERATURE = 68,365

WALL TEMPERATURE = 90.950
WALL HEAT FLUX = .07688

FREE STREAM DENSITY = .07669
FREE STREAM KINEMATIC VISCOSITY = .0001590

DENSITY OF FLUID AT WALL = .07354
KINEMATIC VISCOSITY OF FLUID AT WALL = ,0001713

WALL/FREE STREAM DENSITY RATIO = 995898
LOCATION REYNCLDS NUMBER (REX) = 2289495.50
INPUT VALUE OF VELOCITY DELTA = 8D8000

INPUT VALUE OF TEMPERATURE DELTA = ,98000
CALCULATED DELTA = .75613

DELTA 99.5% INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = .10810 .10819

MOMENTUM THICKNESS (THETA) = .07614 o07633
ENERGY-DISSIPATION THICKNESS = .13557 .23569

ENTHALPY THICKNESS = .00352 .00352
SHAPE FACTOR 12 (DELSTAP/THETA) = 1,41970 1.41733
SHAPE FACTOR 32 (ENERGY/THETA) = 1,78051 1,77755

MOMENTUM THICKNESS REYNOLDS NUMBER = 3939.50 3949.52
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 5592.92 5597.76

SKIN FRICTION COEFFICIENT = ,0030e5
FRICTION VELOCITY = 3o96012

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) 5 5.00000

WAKE STRENGTH = .44447

CLAUSERS 'DELTA' INTEGRAL = -2e46493 -2,61005
CLAUSEPS 'G' INTEGRAL = 17.22683 17.15648

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .10172 .10468
MOMENTUM THICKNESS - CONSTANT DENSITY = *07688 907708

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32315 1.35800

LOCATION -X- 44.25000

Z C CENTERLINE

Table 39.
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JOB KL072 TAPE 31660- FILES 93-416, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 12. GRID NO. 2

REDUCED PPOFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAu V4.1 7(#1 Y(-)
1 .0057 .008 37.S5 83.72 .380 .320 -15.452 9.482 6.570 11.041
2 .0070 .0C9 40.94 82.73 .415 .364 -14.596 10.33b 7.474 13.546
3 .082 .011 44.30 81.97 .449 .398 -13.747 11.88 8.163 15.858
4 .D086 .012 45.61 81.64 .462 .412 -13.416 11.518 8.463 17.014
5 .0100 .013 48.23 81.09 .488 .436 -12.756 12.178 8.961 39.326
6 .0116 .015 50.45 80.50 .511 .463 -12.196 1 .739 9.498 22.409
7 .0130 .G17 51.87 80.05 .525 .483 -11.835 13.099 9.911 25.107
8 .0138 .018 52.56 79.82 .532 .493 -11.663 13.271 10.121 26.649
9 .016C .021 54.18 79.32 .549 .515 -11.253 13.682 10.576 30.888

10 .0161 .024 55.45 78.88 .562 .534 -10.932 14.003 10.971 34.934
11 .01918 .026 56.12 78.70 .568 .542 -10.762 14.172 11.138 38.210
12 .0215 .028 56.82 78.54 .575 .5o49 -10.587 14.347 11.279 41.485
13 .023r .630 57.39 78.25 .581 .562 -10.442 14.492 11.548 44.376
14 .C25D .L33 57.96 78.05 .587 .571 -10.298 14.636 11.731 48.229
15 .0270 .036 58.66 78.08 .594 .570 -10.121 14.813 11.703 52.083
16 .C2rc .038 59.29 77.97 .600 .575 -9.962 14.973 11.805 55.937
17 .0306 .041 59.80 77.81 .606 .582 -9.835 15.100 11.949 59.020
18 .0369 .049 61.33 77.18 .621 .6,10 -9.447 15.487 12.521 71.159
19 .C4 40 .058 62.75 76.75 .636 .629 -9.088 15.847 12.906 84.840
20 .051C .067 64.09 76.30 .649 .649 -8.751 16.183 13.318 98.328
21 .0569 .L75 65.C6 76.02 .659 .661 -8.499 16.435 13.570 109.696
22 .0638 .084 66.3E 75.76 .672 .672 -8.173 16.762 13.808 122.992
23 .C709 .C94 67.34 75.65 .682 .677 -7.929 17.005 13.911 136.673
24 .0772 .102 68.10 75.45 .690 .686 -7.738 17.197 14.095 148.812
25 .0838 .111 68.93 75.22 .698 .696 -7.528 17.406 14.299 161.529
26 .0912 .121 69.66 74.92 .705 .710 -7.344 17.590 14.572 175.788
27 .0970 .128 70.39 74.88 .713 .711 -7.158 17.776 14.609 186.964
28 .1040 .136 70.95 74.66 .719 .721 -7.017 17.917 14.813 200.452
29 .1112 .147 71.77 74.59 .727 .724 -6.811 18.123 14.873 214.325
30 .1172 .155 72.52 74.52 .734 .728 -6.621 18.313 14.938 225.886
31 .1242 .164 72.86 74.25 .738 .740 -6.535 18.399 15.185 239.374
32 .1314 .174 73.68 74.04 .746 .- '19 -6.329 18.605 15.376 253.248
33 .1479 .196 74.94 73.85 .759 5" -6.011 18.924 15.548 285.041
34 .1656 .219 76.64 73.46 .776 .. -5.582 19.352 15.899 319.147
35 .1829 .242 77.54 73.24 .785 .0A -5.354 19.580 16.102 352.481
36 .2012 .266 78.8 72.98 .799 .79 -5.017 19.917 16.333 387.743
37 .2178 .288 80.04 72.67 .811 .809 -4.723 20.211 16.616 419.729
38 .2358 .312 81.22 72.38 .823 .822 -4.424 20.511 16.887 454.413
39 .2531 .335 82.33 72.19 .83. .831 -4.144 20.790 17.057 487.747
40 .2708 .356 83.23 72.C7 .843 .836 -3.918 21.016 17.168 521.853
41 .2860 .381 84.15 71.71 .852 .852 -3.685 21.250 17.488 554.995
42 .3062 .405 85.34 71.55 .864 .859 -3.384 21.550 17.634 590.064
43 .3410 .451 87.04 71.21 .881 .874 -2.956 21.978 17.944 657.119
44 .3761 .457 88.69 70.82 .898 .891 -2.540 22.395 18.304 724.752
45 .41DE .543 90.24 7C.39 .914 .910 -2.148 22.787 18.692 791.614
46 .4460 .590 91.68 70.23 .926 .917 -1.784 23.151 18.834 859.439
47 .4811 .636 93.C2 70.06 .942 .925 -1.445 23.490 18.988 927.072
48 .515c .b62 94.10 69.66 .953 .943 -1.173 23.761 19.356 994.127
49 .5510 .729 95.23 69.52 .964 .949 -. 887 24.047 19.482 1061.760
50 .5862 .775 95.96 69.36 .972 .956 -. 697 24.238 19.626 1129.586
51 .6208 .821 96.64 69.13 .979 .966 -. 532 24.402 9.638 1196.255
52 .6557 .867 97.28 68.93 .985 .975 -. 369 24.566 10:023 263.503
53 .6907 *914 97.70 68.86 .949 .978 -. 262 24.67Z ZU.Ufv 33U.V%3
54 .726C .960 98.09 68.70 .993 .985 -. 164 24.770 n.229 1398.962
55 .7612 1.007 98.20 68.59 .99'. .990 -.138 24.796 ?V 33 1466.787
56 .7962 1.053 98.40 68.54 .997 .992 -. 065 24.e49 2D.378 1534.227
57 .8308 1.099 98.53 68.49 .998 .994 -.053 24.882 20.416 1600.897
58 .6660 1.145 98.66 68. 49 .999 .994 -. 020 24.914 20.418 1668.723
59 .9008 1.191 98.77 68.42 1.000 .997 .006 24.940 20.480 1735.778
60 .9357 1.238 98.73 68.41 1.000 .998 -.004 24.930 20.494 1803.025
61 .9710 1.284 98.74 68.36 1.000 1.000 -.002 24.933 20.540 1871.C43
62 1.0058 1.330 98.81 68.38 1.001 .999 .018 24.952 20.522 1938.098
63 1.3386 1.771 98.81 68.3. 1.001 1.001 .017 24.952 20.55 2579.744
64 1.6722 2.212 98.81 68.38 1.001 1.000 .018 24.952 20.524 3222.161
65 2.0062 2.653 98.8U 68.34 1.001 1.001 .014 24.948 20.554 3865.734
66 2.3391 3.094 98.75 68.37 1.000 1.000 .002 24.936 20.529 45C7.187
67 2.6719 3.534 98.77 68.35 1.0oo 1.001 .007 24.941 20.544 51%8.448
68 3.0061 3.976 98.71 68.35 1.000 1.001 -.009 24.926 20.545 5792.406
69 3.3390 4.416 98.69 68.33 .999 1.002 -.014 24.920 20.569 6433.859
70 3.6718 4.856 98.69 68.35 .999 1.001 -.114 24.920 20.544 7075.120
71 4.00b2 5.298 98.76 68.34 1.000 1.01 .005 24.939 20.560 7719.463

Table 39.



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7, POINT 13. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y#=3S

FREE STREAM VELOCITY = 98.605 98.6D5
FREE STREAM TEMPERATURE = 68s719

WALL TEMPERATURE = 91v260
WALL HEAT FLUX : .07820

FREE STREAM DENSITY = .07664
FREE STREAM KINEMATIC VISCOSITY = ,Do 592

DENSITY OF FLUID AT WALL = 07350
KINEMATIC VISCOSITY OF FLUID AT WALL : '.0001714

WALL/FREE STREAm DENSITY RATIO = .959C9
LOCATION REYNOLDS NUMBER (REX) = 2283583.87
INPUT VALUE OF VELOCITY DELTA = .92000

INPUT VALUE OF TEMPERATURE DELTA = .97000
CALCULATED DELTA = o76072

DELTA 99,5% INPUT = 000000
DISPLACEMENT THICKNESS (DELSTAR) = o11020 o11044

MOMENTUM THICKNESS (THETA) : .07783 .07793
ENERGY-DISSIPATION THICKNESS : .13844 v13844

ENTHALPY THICKNESS = .00342 .00342
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.41595 1o41707
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77879 1.77643

MOMENTUM THICKNESS REYNOLDS NUMBEP = 4016.53 4021.85
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 5687.19 5699.24

SKIN FRICTION COEFFICIENT : s003051
FRICTION VELOCITY = 3.93252

LAW OF THE WALL CONSTANT (K) : .41000
LAW OF THE WALL CONSTANT (C) : 5.0000D

WAKE STRENGTH = .4F413

CLAUSERS 'DELTA' INTEGRAL = -2.55659 -2o68361
CLAUSERS 'G' INTEGRAL = 17.74484 17.82472

DISPLACEMENT THICKNESS - CONSTANT DENSITY : 010438 .10703
MOMENTUM THICKNESS - CONSTANT DENSITY = .7857 907868

SHAPE FACTOR 12 - CONSTANT DENSITY = 1932850 1936035

LOCATION -X- 44,250l0

Z = *6 INCHES

Table 40.



JOB KL072 TAPE 3166R- FILES 93-316, RUNS 7.01-7.24 04/03/79
RUN NO. 7. POINT 13. GRID No. 2

REDUCED PROFILE DATA
y Y U T UUE

N INCHES DELTA FT/SEC DEG.U /UE THETA UT*u U(.) T(.(I .0D2 8 .006 3..99 8'.60 .355 .296 -16.176 8.898 S.912 9.233S00b3 .008 38.56 83.33 .391 .352 -15.268 9.806 7.031 12.1003 .0072 .0 11.36 82.69 .419 .380 -14.557 10.517 7. 0 13.8200 .080 .011 44.C8 82.31 .47 .397 -13.866 11.209 7.900 15.305 .0092 .012 46.43 81.59 .471 .129-13.266 11.806 7.577 17.6 36 .0107 .014 49.19 80.8 .499 .462 -12.565 12.509 9.24.8 20.5 17 .0121 .016 50.72 80.58 .514 .47. -12.175 12.899 9.172 23.1878 .130 .017 51.59 80.29 .123 .487 -11.957 13.118 9.735 24.907.0153 .020 53.30 79.58 .b41 .518 -11.521 13.553 10.363 29.30410 0170 .022 5..5i 79.39 .553 :S27 -11.212 13.862 10.529 32.55311 .0190 .02S 55.23 79.02 .560 .543 -11.030 14.05 10.855 36.37712 .0207 .027 56.27 78.82 .71 .552 -10.764 14.310 11.03 39.62613 .0218 .029 56.!9 78.66 74 .559 -10.683 1.391 11.178 41.72911. .C239 .031 57.2b 78.35 .581 .573-0.11 14.560 11.1.8 15.71315 *0258 .03' 57.88 78.16 .587 .581 -10.356 1.718 11.622 19.37516 .0278 .037 58..9 77.98 .593 .589 -10.201 14.873 11.780 53.19817 .0296 .039 59.76 77.81 .599 .597 -10.055 15.019 11.928 56.63918 .036 .016 60.78 77.40 .616 .615 -9.619 15.1455 12.299 69.828S.0434 .057 62.17 77.13 .631 .627 -9.264 15.810 12.531 83.01820 .0502 .066 63.!0 76.80 .644 .642 -8.927 16.147 12.827 96.01621 .063 7 b.5 76.. .655 .67 -8.657 16..18 13.142 107.86822 .06 .0 .083 65.13 76.09 .664 .673 -8.437 16.637 13.458 120.48423 .0701 .092 66.55 75.95 .675 .679 -8.152 16.923 13.584 134.05624 .C7bl .1o 67.2S 75.79 .682 .686 -7.962 17.112 13.72 145.52525 .083 .109 68.22 75..8 .692 .700 -7.726 17.38 14.000 158.71526 .0902 .119 69.03 75.24 .T2 .700 .731 -7.520 17.554 14.209 172.7827 .096C .126 69.82 75.17 .708 .71 -7.320 17.754 1.2774 183.56528 .1029 .135 70.53 74.97 .715 .723 -7.138 17.936 14.154 196.759 .1098 .144 71.0 74.73 720 .73 -7.009 18.065 14.667 209.9.30 .1162 .153 71.74 74 .62 728 .738 -6.832 18.22 4N.761 222.17831 .1231 .162 72.40 74.53 .734 .712 -6.664 18..1 14.81.1 235.36732 .1298 .171 72.97 74.51 .710 .743 -6.519 18.55S 18.856 218.17533 .1470 .193 74.66 74.09 .757 .762 -6.089 18.985 15.234 281.05331 .1647 .217 75.84 73.82 .769 .774 -5.788 19.286 15.172 314.88735 .1822 .240 77.01 73.45 .781 .790 -5.492 19.582 15.800 348.33936 .2000 .263 78.?3 73.13 .794 .80. -5.156 19.918 16.086 382.36437 .217C .285 79.63 72.92 .808 .614 -4.826 20.248 16.271 414.86138 .2348 .309 80.56 72.78 .817 .620 -4.588 20.486 16.396 418.88639 .2521 .331 81.02 72.61 .830 .827 -4.268 20.806 16.515 881.955'. .2700 .355 82.8 72.26 .81.0 .843 -4.023 21.051 16.853 516.17241 .2871 .377 83.C4 72.06 .848 .852 -3.806 21.268 17.033 548.85942 .308 .401 84.75 72.02 .859 .SS -3.524 21.550 17.068 582.69343 .3398 .47 86.65 71.47 .879 .878 -3.041 22.033 17.552 649.59744 .3752 .493 88.23 71.12 .895 .893 -2.638 22.436 17.866 717.26515 .410C .539 90.01 7.78 .913 .909 -2.184 22.690 18.169 783.78746 .4452 .565 91.44 70.53 .927 .920 -1.821 23.253 18.389 851.07347 . 48Z2 .631 92.46 7C.19 .938 .935 -1.562 23.512 18,688 917.9771.8 .5154 .678 93.70 70.13 .950 .938 -1.27 23.827 18.748 985.2631.9 .5198 .723 94.83 69.79 .962 .953 -. 961 24.114 19.046 1051.02050 .5850 .769 95.38 69.51 .969 .965 -. 769 8:.305 19.294 1118.3061 .6201 .815 96.26 69.35 .976 .972 -. 596 8.179 19.1.3 1185.4015 .6549 .861 96.83 69.31 .982 .974 -. 452 24.622 19.474 1251.92253 .6898 .907 97.28 69.12 .987 .982 -. 338 24.736 39.62 1318.63558t .7250 .9S3 97.69 69.04 .991 .966 -. 233 Z4.11 1.709 1385.92155 .7600 :999 98.03 68.96 .99 .989 -.11.6 24.928 1 .7091 185.2156 .7952 1.045 98.20 68.86 .996 .994 -. 103 28.971 19867 1520.11057 .8298 1.091 98.37 68.80 .998 .996 -. 059 25.016 19.922 1586.25058 .861. 1.137 98.19 68.83 .999 .995 -. 029 25.05 19.900 1653.15359 .8999 1.1F3 98.53 68.79 .999 997 -.020 25.054 19.934 1720.2.860 .9350 1.229 98.55 68.78 .999 97 -.013 25.061 19.944 1787.3361 .9698 1.275 98.61 68.76 1.000 .998 .002 25.076 19.96 1853.86562 1.0C50 1.321 98.65 68.74 1.O0 .999 .011 25.085 19.973 1921.15163 1.3380 1.759 98.61 68.71 1.000 1.001 .000 25.075 20.007 2557.6926 1.6708 2.196 98.62 68.71 1.000 1.001 .04 25.078 2C.007 3193.85165 2.004a 2.635 98.57 68.72 1.000 1.000 -. 010 25.065 19.992 3832.30.66 23379 3.073 98.5 68.70 .999 1.001 -.016 25.058 20.017 4469.03667 2.6714 3.512 98.52 68.72 .999 1.000 -.022 25.53 19.992 5106.53368 1.004P 3.950 98.53 68.74 .(99 .999 -.020 25.054 19.981 571.3.83969 3.3379 4.388 98.60 68.83 1.00 .995 -. 002 25.072 19.893 6380.57270 3.6708 4.825 98.55 68.76 .999 .998 -. 015 25.059 19.963 7016.92271 4 .C50 5.265 98.59 68.75 1.000 .999 -.003 25.071 19.967 7655.757

Table 40.
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JOB KL072 TAPE 316.R- FILES 93-116, RUNS 7.01-7o24 04/03/79

RUN NO. 7. POINT 14. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y*:35

FREE STREAM VELOCITY = 98.785 98.785
FREE STREAM TEMPERATURE = 68.964

WALL TEMPERATURE = 91.310
WALL HEAT FLUX = .07699

FREE STREAM DENSITY = .0760b
FREE STREAM KINEMATIC VISCOSITY = .0001594

DENSITY OF FLUID AT WALL = *07349
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001715

WALL/FREE STREAM DENSITY RATIO = .95944
LOCATION REYNOLDS NUMBER (REX) = 2285884.03
INPUT VALUE OF VELOCITY DELTA = .95000

INPUT VALUE OF TEMPERATURE DELTA = 1.10000
CALCULATED DELTA = .75746

DELTA 99.5% INPUT = 00000
DISPLACEMENT THICKNESS (DELSTAR) = .11130 o11131

MOMENTUM THICKNESS (THETA) = .07812 .07837
ENERGY-DISSIPATION THICKNESS = .13898 .13918

ENTHALPY TFICKNESS = .00351 .00352
SHAPE FACTOR 12 IDELSTAF/THETA) = 1.42476 1.42034
SHAPE FACTOR 32 (ENERGY/THETA) = 1.77908 1.77566

MOMENTUM THICKNESS REYNOLDS NUMBER = 4035.62 4048.52
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 5749.79 5750.27

SKIN FRICTION COEFFICIENT = .0G3027
FRICTION VELOCITY = 3.92368

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .49849

CLAUSERS 'DELTA' INTEGRAL = -2.55457 -2.71401
CLAUSEPS 'G' INTEGRAL = 18.33572 18.1720Z

DISPLACEMENT Th;ICKNESS - CONSTANT DENSITY = .10463 .10760
MOMENTUM THICKNESS - CONSTANT DENSITY = ,07887 .07913

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.32664 1.36230

LOCATION -X- 44.25000

Z = -b INCHES

I
I
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/103179

RUN NO. 7. POINT 14. GRID NO. 2

REDUCED PROFILE DATA

y Y/ U T U-UE

N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) 1.) YI.)

1 .0063 .008 37.89 83.60 .384 .345 -15.520 9.657 6.926 12.071

2 .0076 .010 41.69 82.65 .422 .388 -14.552 10.625 7.787 14.550

3 .0085 .11 4.148 82.16 .45C .40 -13.841 11.335 6.226 16.266

4 .0097 .C13 46.97 81.60 .475 .131 -13.206 11.970 3.726 18.55
5 .0IG5 .014 48.37 81.33 .490 .447 -12.848 12.329 8.972 10:080

S0121 DOlb 50.12 80.45 .507 .486 -12.403 12.774 9.758 3.131

7 .0133 .018 51.74 80.27 .524 .49 -13.990 P..387 9.98 .4,

8 3 .019 52.S9 80.22 . 3Z .496 -11.774 13.403 9.968 326

:8 0 143 .022 53.74 79.89 54144 .511 -11.4480 13.696 10.266 31.331

10 .0189 .025 54.97 79.29 7 .538 -11.1b6 :011 78
11 .0203 .027 55.55 79.10 .$62 .546 -1.019 144.15 1.976 .768

12 .0221 .029 56.51 78.83 .572 .558 -10.775 14.402 11.217 42.200

13 *0239 .032 57.C5 I8.59 .578 .569 -10.637 14.5140 1.431 45.633
11 ,02S .034 57.38 78.43 .581 .576 -10.552 14.625 11.578 48.493
15 .0275 .036 58.02 78S0S .587 .582 -10.390 14.787 11.698 52.498

16 .0299 .140 58.81 78.30 :595 .582 -10.187 14.990 11.695 57.075

17 .0312 .041 59.31 78.22 .600 .586 -10.061 15.116 11.768 59.554

18 ,0374 .049 60.60 77.66 .613 .611 -9.733 35.44 32.270 71.377

19 .0445 059 62.13 77.28 .629 .628 -9.342 15.834 12.616 8.916

20 .0513 .068 63.53 7b698 643 .(.41 -8.985 16.192 12.881 97.883

21 .0573 :C76 64.42 76.73 .652 .653 -8.759 16.418 13.110 109.324

22 .0648 .086 65.63 76.41 .6b4 .f67 -8.450 16.727 13.391 123.626

23 .072C .095 66.76 76.24 .676 .674 -8.162 17.015 13.544 137.356

24 .0773 .102 67.41 76.06 .62 .683 -7.995 17.181 13.710 17.463

25 .0847 .112 68.41 75.74 .693 .697 -7.742 17.435 13.997 161.57

26 .0911 .121 68.95 75.66 .698 .700 -7.60"4 17.573 14.067 174.351

27 .0973 .128 b9.59 75.59 .705 .703 -7.440 17.737 144130 185.602

28 .1044 .138 70.40 75.38 .713 .713 -7.235 17.942 14.316 199.141

29 .1113 .147 71.01 75.10 .719 .75 -7.079 18.098 140571 212.299

30 .1173 :155 71.86 74.93 .727 .733 -6.861 18.315 14.721 223.740

31 .1247 .165 72.65 74.88 .735 .735 -6.661 18.515 14.769 237.852

32 .1315 .174 73.27 74.76 .742 .741 -6.503 18.674 14.878 250.819

33 .1489 .197 74.66 74.43 .756 :755 -6.143 19.033 15.171 284-000

34 .1661 .219 75.89 74.27 .768 .767 -5.835 19.342 15.4412 316.799

35 .1833 .242 77.27 73.86 .782 .781 -5.483 19.694 15.688 349.598

36 .2015 .266 78.41 73.58 .794 .793 -5.193 19.984 35.934 384.30,

37 .2184 .288 79.67 73.32 .8b .805 -4.872 20.304 16.170 416.531

38 .2363 .312 80.77 73.11 .818 .815 -4.591 20586 16.362 450.666

39 .2533 .334 82.02 73.03 .630 .818 -44273 20.90 16.428 183.083

40 .2713 .358 83.07 72.61 .81 .837 -4.005 21.171 16.806 517.408

41 283 .381 84.V0 72.45 .950 .844 -3.767 21.409 16.957 $49.826

442 3063 .404 84.94 72.27 .860 .852 -3.528 21.648 17.115 584.151
43 .3117 .44 66.F7 71.75 .879 .875 -3.037 72.140 17.581 651.656

44 .3765 .497 88.73 71.49 .898 .887 -2.562 22.615 17.819 718.016

45 .4113 .543 90.10 71.13 .912 .903 -2.212 22.964 18.160 78.379

46 .4465 .59 91.49 70.88 .926 .914 -1.860 23.317 18.365 851.503

47 .4814 .636 92.75 70.57 .939 .928 -1.538 23.63 18.637 918.055
448 .51614 o682 93.95 70.14 .951 .947 -1.233 23.944 19.030 984.797
49 .5515 .728 91.98 7.0 .961 .949 -. 970 14.1 0 6  

19.065 1051.731

50 .5867 .775 95.71 69.79 .969 .963 -. 785 4. 92 19.3121118.85

51 .6216 o821 96.50 69.68 .977 .966 -. 582 4.59S 19.448 1185.407

52 .6565 .167 97.11 69.61 .983 .971 -.426 14.751 19.508 1251959

53 .6917 .913 97.38 69.49 .986 .977 -. 356 24.819 t9.618 1319083
-5$4 .1267 .959 97.79 69.29 .990 .985 -. 253 24.924 19.790 1385.626

55 .7613 1:005 98.06 69.20 .993 .989 ".184 14.993 19.874 141 .80S

56 .7965 1.052 98.34 69.16 .995 .991 -. 113 25.063 19.909 1518.929

57 .8317 1.098 98.44 69.12 .997 .993 -.087

58 .8663 1.144 98.55 69.08 .996 .995 -. 061 25.116 39.985 1652.033

59 .9013 1.190 98.56 69.04 .998 .997 -. 057 25.120 20.023 1718.776

60 .9365 1.236 98.73 69.03 .999 .997 -.015 25.162 20.026 1785.900

61 .9714 1.282 98.77 49.02 .000 .997 -.004 25.173 20.09635 1919.985252
62 1.0068 1.329 98.74 68.95 1.000 ODD -. 2 25.165 2 591.053

63 1.3393 1.768 98.85 68.95 1,001 1 .015 25.19 20.1022554.013

64 1.6724 2.206 98.73 66.97 .999 1.000 -.015 25.162 20.082 3189.212

65 2.0065 2.649 98.81 68.98 1.000 1.000 .007 25.184 20.077 3826.319

66 2.3395 3089 98.72 68.98 .999 .999 -.015 25.161 20,n72 ,961.327

67 2.6727 3.529 98.78 9.00 1.000 -00 25176 : 0.052 S09673 7

68 3.0067 3.969 98.82 69.00 1.000 .998 .008 25185 20.057533633

69 3.3393 4409 98.71 69.01 .999 .998 -.018 25158 20.02 6367.879

70 3.6727 4.849 98.83 69.03 1.000 .997 .010 25.187 20.0267003.651

71 4 .0065 5.289 98.88 69.10 1.001 .994 025 25.202 19966 7640.85

Table 41.



JOB KLD72 TAPE 3166R- FILES 93-416, RUNS 7.01-7.24 04/03/79

RUN NO* 7. POINT 15. GRID NO* 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.898 98.898
FREE STREAM TEMPERATURE = 68.802

WALL TEMPERATURE = 91.80D
WALL HEAT FLUX = 9C7737

FREE STREAM DENSITY = .07662
FREE STREAM KINEMATIC VISCOSITY = .D00593

DENSITY OF FLUID AT WALL = *07343
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001717

WALL/FREE STREAM DENSITY RATIO = o95830
LOCATION REYNOLDS NUMBER (REX) = 2701638.62
INPUT VALUE OF VELOCITY DELTA = 1.080G0

INPUT VALUE OF TEMPERATURE DELTA = 1.18000
CALCULATED DELTA = .88723

DELTA 99,S. INPUT : 000000
DISPLACEMENT THICKNESS (DELSTAR) = .12680 .12699

MOMENTUM THICKNESS (THETA) = .08985 °090cO
ENERGY-DISSIPATION THICKNESS = .16008 .16012

ENTHALPY THICKNESS = .00416 oD0416
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.41118 1.41105
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78152 1.77919

MOMENTUM THICKNESS REYNOLDS NUMBER z 4649.58 4657901
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 6561.37 6571.27

SKIN FRICTION COEFFICIENT t .o2964
FRICTION VELOCITY = 3.88916

LAW OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .47639

CLAUSERS 'DELTA' INTEGRAL = -2.98334 -3.12375
CLAUSERS 'G' INTEGRAL = 20.63955 20.66568

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .11998 .12284
MOMENTUM THICKNESS - CONSTANT DENSITY = .09073 409088

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.32241 1.35164

LOCATION -X- 52,21001
Z : CENTERLINE

Table 42.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 15. GRID NO. 2

REDUCED PPOFILE DATA

Y Y/ U T U-Ur
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T44) Yf.)
1 .0053 .006 3.9 84.82 .355 .304 -16.408 9.022 6.186 10.059
2 .0066 .007 38.77 83.61 .392 .356 -15.460 9.969 7.252 12.512
3 .007e .009 42.87 82.84 .434 .389 -14.405 11.024 7.933 14.777
4 .0086 .010 1.55 82.45 .450 .406 -13.974 11.155 8.278 16.286
5 .0095 .Dll 16.91 82.11 .474 .421 -13.368 12.061 8.585 17.985
6 .0111 .C13 49.12 81.51 .497 .447 -12.800 12.630 9.112 21.0046
7 .0125 .01 50.60 80.98 .512 .470 -12.419 13.011 9.581 23.647
8 .0135 .015 51.13 80.66 .520 .48 -12.206 13.223 9.868 25.534
9 .0157 .018 52.95 80.04 .535 .511 -11.813 13.616 10.16 29.686

10 .0173 .020 54.01 79.97 .516 .S1 -11.51 13.888 10.478 32.705
11 .0197 .022 54.94 79.50 .556 .535 -11.303 14.126 10.895 37.23,
12 .0212 .024 55.66 79.34 .563 .512 -11.117 14.312 11.038 40.065
13 .0223 .025 56.05 79.16 .567 .150 -11.016 14.113 11.196 42.141
11 .0249 .028 56.90 78.99 .575 .557 -10.798 1.631 11 346 867.08
15 .2t7 .030 57.53 7e.61 .582 .574 -10.637 14.792 11.685 50.65
16 .0287 .032 58.05 78.38 .587 .583 -10.503 11.927 11.885 54.219
17 .0302 .034 58.28 78.31 .589 .586 -10.444 11.985 11.948 57.050
18 .0365 .001 59.69 78.07 .6004 .597 -10.060 15.349 12.16 68.939
19 .0435 .049 61o58 77.65 .623 .615 -9.596 15.833 12.531 82.150
0 .0503 .057 62.72 77.22 .634 .63 -9.302 16.127 12.912 91.982

21 .0563 .C63 63.66 76.01 .644 .647 -9.060 16.369 13.187 106.306
22 .0635 .072 b6.82 76.68 .655 .657 -8.763 16.666 13.393 119.893
23 .0705 .C79 65.69 76.47 .664 .667 -8.538 16.891 13.581 133.10
24 .0763 .G86 66.69 76.31 .674 .674 -8.283 17.146 13.72 144.049
25 o0835 .091 67.24 76.06 .680 .684 -8.111 17.288 13.913 157.637
26 .0904 .102 68.11 75.91 .689 .691 -7.917 17.512 14.079 170.659
27 .0963 .109 68.71; 75.78 .695 .697 -7.766 17.663 14.195 181.793
28 .1037 .117 69.68 75.54 .705 .707 -7.513 17.916 14:407 195.759
19 :1103 :124 70.27 75.52 .711 .708 -7.360 18.069 1.424 208.21
30 1165 131 70.94 75.13 0717 .712 -7.190 18.239 146.98 19.915
31 .1235 .139 71.50 75.23 .723 .721 -7.05 18.38 1.680 233.125
32 .1305 .147 71.86 75.09 .727 .726 -6.952 18.478 11.800 246.335
33 .1473 .166 73.26 74.7 .741 .742 -6.592 18.837 15.113 278.00
31 .1651 .186 71.63 746. .755 .754 -6.239 19.190 15.363 311.632
35 .1826 .206 75.93 74.17 .768 .767 -5.905 19.525 15.620 344.658
36 .2003 .226 77.14 73.93 .780 .777 -5.595 19.83 15.826 378.061
37 .2173 .215 78.12 73.72 .790 .786 -5.342 20.087 16.016 10.1441
38 .2353 .265 78.95 73.50 .798 .796 -5.128 20.301 16.214 166.113
39 .2524 .285 80.00 73.28 .809 .805 -1.860 20.570 16.101 676.38
10 .2706 .305 81.10 72.90 .820 .822 -1.576 20.853 16.76 510.731
1 .2874 .324 82.11 72.79 .830 .827 -4.317 21.112 16.840 512.136
12 .3053 .344 82.59 72o73 .835 .829 -4.193 21.237 16.892 576.217
13 .3535 .398 85o24 72.08 .862 .857 -3.513 21.916 17.467 667.179
11 .4C13 .452 87.33 71.71 .883 .874 -2.974 22.455 17.797 757.387
15 .1695 .507 89.20 71.22 .902 .895 -2.95 22.934 18.226 848.350
16 .4973 .561 90.93 70.92 .919 .908 -2.008 23.381 18.195 938.558
17 .5453 .615 92.53 70.58 .936 .923 -1.636 23.793 18.801 1029.13
18 .5937 .669 93.93 70.15 .950 .941 -1.278 21.152 19.175 1120.183
19 .641 .723 95.23 69.92 .963 .951 -. 943 21.486 19.382 1210.502
50 .689 .777 95.94 69.65 .970 .963 -. 759 1.670 19.619 1301.088
51 .7375 .31 96.86 69.o6 .979 .972 -. S24 21.905 19.80 1391.862
52 .7855 .885 97.52 69.26 .986 .980 -. 353 25.C76 19.96 1182.67
53 .8!38 .910 97.82 69.0 .989 .990 -. 278 25.152 0.159 1573.598
51 .8815 .994 98.2 69.11 .993 .987 -. 170 25.259 104 1663.4617
55 .9293 1.07 93.13 69.00 :995 .991 -.119 25.310 0.198 1753.825
56 .9775 1.102 98.66 68.95 .998 .99 -. 061 25.368 Do022 1844.788
57 1.0253 1.156 98.79 68.90 .999 .996 -. 029 25.100 20o286 1934.996
58 1.0735 1.210 98.85 68.87 .999 .997 -. 01 25.116 20.315 2025.959
59 1.1215 1.264 98.86 68.F4 1.000 .998 -.005 25.125 20.338 2116.5S4
60 1.169 1.31b 98.91 68.78 1.000 1.001 .00 25.133 20.389 2206.940
61 1.2175 1.372 98.90 68.80 1.000 1.000 .00 25.130 20.377 2297.714
62 1.265 1.126 98.90 68.81 1.000 1.000 .001 25.30 20.368 2388.11
b3 1.3131 1.480 98.93 68.80 1.000 1.000 .007 25.1372 0.373 2678.130
61 1.3613 1.53 98.97 68.79 1.001 1.000 .018 25.447 20.379 2569.093
65 1.4097 1.589 98.95 68.79 1.001 1.001 .014 25.66 20.386 2660.33
66 1.4571 1.62 98.9 68.82 1.00 .999 .011 25.440 20.358 2719.886
67 1.5057 1.697 98.89 68.79 1.000 1.001 -. 003 25.126 0.385 2811.603
68 1.9215 2.166 98.89 68.78 1.000 1.001 -. 001 25.128 10.388 3626.298
69 2.3365 2.636 98.95 68.80 1.001 1.000 .013 25.62 20.378 4113.258
70 1:7555 3.106 98.86 68.79 1000 1.000 -. 010 25.419 20.383 5200.218
71 .1715 3.575 98.92 68.84 .999 .999 -. 020 25.109 20.33 5985.290
72 3.5888 1.rj15 98.89 68.82 1.000 .999 -. 001 250128 20.353 6772.816
73 4.0056 1.515 98.87 68.82 1.000 .999 -. 008 25.121 20.358 7559.398

Table 42.



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-724 04/03/79

RUN NO. 7. POINT 17. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARDLINEAR SUBLAYER
INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y =35

FREE STREAM VELOCITY = 98o487 98.487
FREE STREAM TEMPERATURE = 69.224

WALL TEMPERATURE = 93.320
WALL HEAT FLUX = ,C7701

FREE STREAM DENSITY = 907656
FREE STREAM KINEMATIC VISCOSITY = 00001595

DENSITY OF FLUID AT WALL = .07323
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001726

WALL/FREE STREAM DENSITY RATIO = ,95643
LOCATION REYNOLDS NUMBER (REX) = 3097732.19
INPUT VALUE OF VELOCITY DELTA = 1.28000

INPUT VALUE OF TEMPERATURE DELTA = 1.37000
CALCULATED DELTA = 101568

DELTA 99.52 INPUT = .00000
DISPLACEMENT THICFNESS (DELSTAR) = .14522 .14522

MOMENTUM THICKNESS (THETA) = 910297 e10324
ENERGY-DISSIPATION THICKNESS = m18365 o18386

ENTHALPY THICKNESS = .00486 900486
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.41034 1.40660
SHAPE FACTOR 32 (ENERGY/THETA) = 1.76353 1.78083

MOMENTUM THICKNESS REYNOLDS NUMBER = 5298.57 5312.58
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7472.80 7472.70

SKIN FRICTION COEFFICIENT = o002871
FRICTION VELOCITY = 3.81584

LAW OF THE WALL CONSTANT (K) = o41000
LAW OF THE WALL CONSTANT IC) = 5.00000

WAKE STRENGTH = 49878

CLAUSERS 'DELTA' INTEGRAL = -3e44412 -3,62274
CLAUSERS 'G' INTEGRAL = 24.23917 2404294

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .13691 .14036
MOMENTUM THICKNESS - CONSTANT DENSITY = o10398 o10427

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.31660 1.34614

LOCATION -X- 60.20000

Z +6 INCHES

I
I
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JOB KL072 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 0410t3/79

RUN NO. 7. POINT 17. GRID NO. 2

REDUCED PROFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC OEG.F U/UE THETA UTAU U) 7(*) Y(*)
1 .0069 .007 38.62 85.02 .392 .344 -15.688 10.122 7.227 12.770
2 .0081 .008 41.43 84.11 .421 .382 -14.952 10.858 5.020 14.981
3 .0C91 .009 44.05 83.52 .447 .407 -14.266 11.S"4 8.536 16.823
4 .0100 .010 45.76 83.26 .465 .417 -13.817 11.993 c.755 18.182
5 .0111 .011 47.C4 82.79 .478 .437 -13.482 12.328 9.171 20.509
6 .0127 .C13 49.20 82.11 .500 .465 -12.916 12.894 9.766 23.457
7 .0139 .014 50.19 81.81 .510 .478 -12.657 13.153 10.026 25.668
8 .0149 .015 50.84 81.54 .516 .489 -12.487 13.323 10.257 27.511
9 .0173 .017 52.50 81.05 .533 .509 -12.052 13.758 10.685 31.933
10 .0191 .019 53.33 80.57 .541 .529 -11.835 13.975 11.104 35.250
11 .0214 .021 54.30 80.30 .551 .541 -11.579 14.230 11.342 39.488
12 .C227 .022 54.77 80.12 .556 .548 -11.457 14.353 11.496 41.883
13 .0244 .C24 55.3d 79.85 .562 .559 -11.296 14.514 11.730 45.016
14 .0Db .26 55.94 79.84 .568 .559 -11.149 14.661 11.739 48. 48
15 .0284 .026 56.S4 79.60 .574 o569 -10.993 14.817 11.944 52.386
16 .0305 .030 57.13 79.40 .580 .578 -10.838 14.972 12.118 56.256
17 .0317 .031 57. 36 79.32 .582 .581 -10.777 15.033 12.192 S8.467
18 .0383 .036 59.14 78.F8 .600 .599 -10.312 15.498 12.577 70.629
19 .0452 .045 60.24 78.34 .612 .622 -10.024 15.786 13.046 83.343
20 .0523 .052 61.57 7R.07 .625 .633 -9.676 16.134 13.278 96.426
21 .0583 .057 62.57 77.87 .635 .641 -9.412 16.398 13.453 107.481
22 .0653 .064 63.79 77.55 .648 .654 -9.092 16.718 13.732 120.380
23 .0722 .071 64.66 77.31 .657 .664 -8.865 16.945 13.939 133.094
24 .C765 .077 65.29 77.14 .663 .672 -8.701 17.109 14.092 144.703
25 .0852 .084 66.05 76.93 .671 .680 -8.501 17.308 14.269 157.049
26 .0922 .091 66.57 76.78 .679 .687 -8.285 17.525 14.406 169.947
27 .0981 .097 67.60 76.65 .686 .692 -8.095 17.715 14.517 180.819
28 .105 .104 68.11 76.43 .692 .701 -7.960 17.849 14.706 194.454
29 .1122 .110 68.81 76.38 .699 .703 -7.778 18.032 14.753 G06.800
30 .1182 .116 69.47 76.32 .705 .706 -7.604 18.206 14.800 217.856
31 .1249 .123 70.01 76.04 .711 .747 -7.463 18.347 15.050 230.202
32 .1322 .130 70.52 75.76 .716 .729 -7.329 18.481 15.293 243.653
33 .1491 .17 71.92 75.60 .730 .736 -6.963 18.847 15.433 274.794
34 .16t8 .164 72.99 75.C1 .741 .760 -b.683 19.127 15.947 07. 408
35 .1843 .181 74.12 75.00 .753 .760 -6.386 19.424 15.955 339.655
36 .2023 :19 75.29 74.66 .764 .774 -6.078 19.731 16.249 372.822
37 .2194 216 76.23 74.26 .774 .790 -5.833 19.977 16.576 404.331
38 .2372 .234 77.33 74.24 .785 .792 -5.545 20.265 16.617 437.131
39 .2543 .250 78.32 74.06 .795 .799 -5.285 20.525 16.775 468.640
40 .2721 .26e 79.0% 13.95 .603 .804 -5.096 20.713 16.869 501.439
41 .2893 .285 79.88 73.81 .811 .810 -4.876 20.933 16.989 533.132
42 .3073 .303 80.77 73.44 .820 .825 -4.642 21.168 17.314 566.300
43 .3551 .350 82.72 73.14 .84C .838 -4.131 21.679 17.576 654.378
44 .4033 .397 84.71 72.65 .860 .558 -3.611 22.199 17.996 743.194
45 .4513 .444 86.66 72.34 .880 .81 -3.099 22.711 18.272 831.641
46 .4993 .492 88.24 71.85 .896 .891 -2.685 23.125 18.697 920.088
47 .5469 .538 69.76 71.46 .912 .907 -2.282 23.528 19.040 1007.798
48 .5955 .586 91.45 71.20 .929 .918 -1.845 23.965 19.260 1097.350
49 .6431 .633 92.50 70.83 .939 .933 -1.569 24.241 19.581 1185.060
50 .6909 .680 93.71 70.63 .952 .941 -1.251 24.559 19.755 1273.138
51 .7393 .726 94.71 70.28 .962 .956 -. 991 24.819 20.066 1362.322
52 .7870 .775 95.56 70.14 .970 .962 -. 766 25.C44 20.182 1450.216]53 .8349 .822 96.33 69.88 .978 .973 -.55 15.:245 0O.412 1538.479
S4 .8831 .669 96.79 69.80 .983 .976 -.444 15365 0.479 1427.295
55 .9311 .917 97.27 69.68 .988 .981 -. 319 5.491 .588 1715 .742
56 .9789 .964 97.63 69.56 .991 .986 -. 225 5.585 .686 1803.820
57 1.0273 1.011 97.95 69.51 .995 .988 -. 139 25.671 20.733 1893.004
58 1.0749 1.058 98.07 69.45 .996 .991 -.109 25.701 20.787 1980.714
59 1.1230 1.106 98.18 69.32 .997 .996 -. 080 25.730 20.900 2069.345
60 1.1711 1.153 98.27 69.31 .998 .996 -. 057 25.753 20.909 2157.976
61 1.2193 1.201 98.35 69.33 .999 .996 -. 036 25.774 20.891 2246.792
62 1.2669 1.247 98.44 69.25 1.000 .999 -. 012 25.796 2'0.961 2334.501
63 1.3148 1.295 98.51 69.26 1.000 .999 .005 25.815 20.953 2422.764
64 1.3633 1.342 98.45 69.21 1.000 1.001 -. 009 25.801 20.994 2512.132
65 1.4111 1.389 98.50 69.23 1.000 1.000 .004 25.614 20.980 2600.211
66 1.4568 1.436 98.45 69.22 1.000 1.000 -. 010 25.800 20.985 2688.105
67 1.5070 1.484 98.52 69.22 .000 1.000 .010 25.820 20.985 2776.920
68 1.9232 1.894 98.45 69.19 1.000 1.001 -. 009 25.801 21.009 3543.829
69 2.3403 2.304 98.47 69.17 1.000 1.002 -.005 25.805 21.029 4312.396
70 2.7573 2.715 98.44 69.20 1.000 1.001 -. 011 25.799 21.004 5080.779 I
71 3.1730 3.124 98.49 69.20 1.000 1.001 .001 25.811 21.00 4 58 46.766
72 3.5903 3.535 98.51 69.21 1.000 1.001 .007 25.817 20.994 6615.701
73 4.0070 3.945 98.49 69.27 1.000 .998 .002 25.812 20.940 7383.531

i
Table 43.



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7o POINI 18. GRID NO. 2

BOUNDARY LAYER PROPERTiES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 98,488 98s488
FREE STREAM TEMPERATURE = 69o395

WALL TEMPERATURE = 93.500
WALL HEAT FLUX = .07709

FREE STREAM DENSITY = .07654
rREE STREAM KINEMATIC VISCOSITY = .0001596

DENSITY OF FLUID AT WALL = o07320
KINEMATIC VISCOSITY OF FLUID AT WALL = 90001727

WALL/FREE STREAM DENSITY RATIO = .95642
LOCATION REYNOLDS NUMBER (REX) = 3096018.69
INPUT VALUE OF VELOCITY DELTA = 1.25000

INPUT VALUE OF TEMPERATURE DELTA = 1.25000
CALCULATED DELTA =1,01017

DELTA 99.5% INPUT = 000000
DISPLACEMENT THICKNESS (DELSTAR) = o14473 o14459

MOMENTUM THICKNESS (THETA) = .10257 .10294
ENERGY-DISSIPATION THICKNESS z o18290 .18323

ENTHALPY THICKNESS = o00449 o00451
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.41101 1.40455
SHAPE FACTOR 32 (ENERGY/THETA) = 1,78314 1977993

MOMENTUM THICKNESS REYNOLDS NUMBER = 5275.08 5294.28
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7443.21 7436.D9

SKIN FRICTION COEFFICIENT = .002873
FRICTION VELOCITY = 3.8172C

LAw OF THE WALL CONSTANT (K) = o41000
LAw OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = 949982

CLAUSERS 'DELTA' INTEGRAL = -3.41363 -3.61429
CLAUSERS 'G' INTEGRAL = 24.42372 24o06157

DISPLACEMCNT THICKNESS - CONSTANT DENSITY = .13627 ,140D8
MOMENTUM THICKNESS - CONSTANT DENSITY = .10355 .10394

SHAPE FACTOP 12 - CONSTANT DENSITY = 1o31603 1.34775

LOCATION -X- 60.20000

Z = -6 INCHES

Table 44.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 18. GRID NO. 2

REDUCED PPOFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC OEG.F U/UE THETA UTAU U(+) 7(*) Yf*)
1 .0079 .008 40.96 81.11 .416 .390 -15.071 10.730 8.168 14.609
2 .008c .QC9 42.75 83.47 .434 .416 -14.601 11.200 6.729 16.451
3 .0103 .010 45.53 82.86 .462 .441 -13.874 11.927 9.256 19.030
4 .0110 .011 46.52 82.63 .472 .451 -13.613 12.188 9.457 20.320
5 .0119 .012 47.80 82.31 .485 .464 -13.279 12.522 9.736 21.978
6 .0138 .014 19.90 81.83 .507 .464 -12.729 13.072 10.150 25.478
7 .0153 .015 51.C2 81.46 .518 .499 -12.436 13.366 10.473 28.242
a .C160 .016 51.45 81.31 .522 .506 -12.323 13.478 10.602 29.531
9 .0179 .018 52.77 80.99 .536 .519 -11.976 13.826 10.881 33.031

10 .0201 .020 53.63 80.49 .544 .540 -11.753 14.048 11.314 37.084
11 .0223 .022 54.S7 80.44 .S54 .542 -11.505 14.296 11.365 41.137
12 .0237 .C23 55.c1 80.26 .559 .549 -11.390 14.412 11.519 43.716
13 .0251 .025 55.49 79.94 .563 .563 -11.265 14.536 11.800 46.296
14 .0269 .C27 55.97 79.75 .568 .570 -11.138 14.663 11.958 49.612
15 .0293 .029 56.81 79.56 .577 .578 -10.919 14.883 12.129 54.033
16 .0312 .031 57.37 79.42 .583 .58 -10.772 15.029 12.246 57.533
17 .0328 .032 57.60 79.32 .585 .588 -10.711 15.090 12.339 60.481
18 .0391 .039 59.08 78.81 .600 .6.10 -10.323 15.478 12.783 72.087
19 .0461 .046 60.44 78.28 .b14 .631 -9.967 15.834 13.242 84.983
20 .C530 .C52 61.p1 76.02 .628 .642 -9.609 16.193 13.463 97.694
21 .059C .058 62.P3 77.89 .638 .648 -9.343 16.459 13.582 108.748
22 .0659 .065 63.64 77.71 .646 .655 -9.129 16.672 13.733 121.459
23 .0731 .C72 61.74 77.39 .657 .669 -8.841 16.961 14.019 134.723
24 .0791 .078 65.42 77.15 .664 .678 -8.664 17.137 14.227 145.777
25 .0859 .085 b6.146 76.94 .675 .687 -8.391 17.410 14.404 158.304
26 .0933 .092 66.92 76.75 .679 .695 -8.269 17.532 14.570 171.937
27 .0991 .U98 67.59 76.64 .686 .699 -8.095 17.706 14.666 182.622
28 .1063 .105 68.14 76.39 .692 .710 -7.951 17.850 14.888 195.886
29 .1131 .112 69.09 76.25 .701 .716 -7.7C2 18.099 15.008 208.41330 .1190 .118 69.10 76.18 .705 .719 -7.6C3 18.198 15.072 219.282
31 .1261 .125 69.96 76.00 .710 .726 -7.474 18.327 15.224 232.362
32 .1331 .132 70.57 75.82 .717 .733 -7.313 18.489 15.379 245.258
33 .1501 .149 71.71 75.60 .728 .742 -7.016 18.785 15.568 276.576
34 .1677 .166 73.!3 75.43 .745 .750 -6.591 19.211 15.723 308.999
35 .1849 .183 74.04 75.05 .752 .765 -6.406 19.395 16.047 340.666
36 .2C31 .2C1 75.334 74.67 .765 .71 -6.065 19.736 16.378 374.215
37 .2199 .218 76.2 74.33 .774 .795 -5.828 19.973 16.677 405.165
38 .2381 .236 77.13 74.35 .783 .794 -5.595 20.206 16.656 438.693
39 .2551 .253 78.14 74.24 .793 .799 -5.331 20.470 16.752 470.011
40 .2729 .270 78.9 73.83 .802 .816 -5.120 20.681 17.109 502.803
41 .2902 .2F7 79.96 73.71 .612 .821 -4.854 20.947 17.218 34.674
42 .3061 .305 80.51 73.33 .817 .837 -4.711 21.091 17.550 567.650
43 .3562 .353 82.91 72.98 .842 .851 -4.081 21.720 17.849 656.262
44 .4039 .400 841.83 72.61 .861 .867 -3.578 22.223 18.175 744.137
45 .4521 .446 86.74 72.C8 .8E1 .889 -3.078 22.723 18.635 832.933
46 .5CC3 .495 88.35 71.73 .897 .903 -2.656 23.145 18.936 921.730
47 .5479 .542 89.85 71.43 .912 .916 -2.263 23.539 19.199 1009.420
46 .59b3 .590 91.33 71.01 .927 .933 -1.875 23.926 19.563 1098.585
49 .643Q .637 92.74 70.90 .942 .937 -1.505 24.296 19.657 1186.276
50 .6920 .685 93.78 70.62 .952 .949 -1.234 24.567 19.902 1274.868
51 .740C .733 94.82 70.38 .963 .959 -. 962 214.639 20.114 1363.315
52 .786C .780 95.59 70.04 .971 .973 -. 760 25.041 20.405 1451.743
53 .8359 .828 96.35 69.98 .978 .976 -. Sb0 25.242 20.459 1539.986
S4 .8841 .675 96.92 69.87 .984 .9a -. 410 25.391 2n.559 1628.782
55 .9320 .923 97.33 69.73 .988 .986 -. 302 25.499 20.677 1717.026
56 .9799 .970 97.83 69.60 .991 .991 -. 224 25.577 20.789 1805.269
57 1.0281 1.018 97.95 69.47 .995 .997 -. 141 25.660 20.901 1894.065
58 1.0759 1.065 98.09 69.44 .996 .998 -. 105 25.696 21.932 1982.125
59 1.1239 1.113 98.25 69.42 .998 .999 -. 063 25.738 20.945 2070.552
60 1.1722 1.160 98.39 69.40 .999 1.000 -. 025 25.776 20.962 2159.533
61 1.2201 1.20b 98.43 69.36 .999 1.002 -. 016 25.785 21.002 2247.776
62 1.2683 1.256 96.43 69.34 .999 1.002 -. 015 25.786 21.014 2336.572
63 1.3158 1.303 98.46 69.45 1.000 .998 -. 0G7 25.795 20.926 2424.079
64 1.3639 1.350 98.57 69.39 1.001 1.000 .021 25.823 20.971 2512.691
65 1.4120 1.398 98.55 69.39 1.001 1.0OU .017 25.818 210.973 2601.303
66 1.4597 1.445 98.56 69.41 1.001 .999 .019 25.a20 20.959 2689.178
67 1.5079 1.493 98.55 69.40 1.001 1.000 .016 25.817 20.970 2777.974
68 1.9241 1.905 98.57 69.38 1.001 1.000 .020 25.822 2.979 3S44.715
69 2.3409 2.317 98.52 69.37 I.Doo 1.001 .009 25.611 20.993 4312.562
70 2.7579 2.730 98.63 69.39 1.001 1.000 .038 25.839 20.974 5080.778
71 3.1742 3.142 98.61 69.39 1.001 1.000 .033 25.834 20.974 5647.704
72 3.5911 3.555 98.68 69.43 1.002 .999 .050 25.851 20.939 6615.735
73 4.0060 3.968 98.64 69.44 1.002 .998 .039 25.840 20.935 7383.766
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 20. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 98.701 98.701
FREE STREAM TEMPERATURE = 69.924

WALL TEMPERATURE = 94o910
WALL HEAT FLUX = .07621

FREE STREAM DENSITY = o07626
FREE STREAM KINEMATIC VISCOSITY = s0001603

DENSITY OF FLUID AT WALL = ,G7283
KINEMATIC VISCOSITY OF FLUID AT WALL = ,0001739

WALL/FPFE STREAM DENSITY RATIO = .95495
LOCATION REYNOLDS NUMBER (REX) = 3906010.28
INPUT VALUE OF VELOCITY DELTA = 1.46000

INPUT VALUE OF TEMPERATURE DELTA = 1,61000
CALCULATED DELTA = 1,26107
DELTA 99,5% INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) = o17474 ,17468
MOMENTUM THICKNESS (THETA) = 012459 ,12491

ENERGY-DISSIPATION THICKNESS = 922258 o22284
ENTHALPY THICKNESS = ,00617 .00618

SHAPE FACTOR 12 (DELSTAR/THETA) = 1,40254 1.39846
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78655 197'405

MOMENTUM THICKNESS REYNOLDS NUMBER = 6392.96 6409.56
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 8966.38 8963.54

SKIN FRICTION COEFFICIENT = 0002788
FRICTION VELOCITY = 3o77112

LAW OF THE WALL CONSTANT (K) = 941000
LAW OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = ,47472

CLAUSERS 'DELTA' INTEGRAL = -4,21251 -4941046
CLAUSERS 'G' INTEGRAL = 29.27316 28.99472

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .16476 o16851
MOMENTUM THICKNESS - CONSTANT DENSITY = ,12585 o12619

SHAPE FACTOR 12 - CONSTANT DENSITY = 1,30925 1,33543

LOCATION -X- 76.12000

Z CENTERLINE

Table 45.



JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 20. GRID NO. 2
REDUCED PPOFILE DATA

Y Y/ U T U-UEN INCHES DELIA FT/SEC DEG.F U/UE THETA UTAU U(4) It') yft)1 .C076 G0C6 39.57 85.97 .401 .358 -15.680 10.493 7.729 13.7882 .0087 0C7 '1.87 85.31 .424 .384 -15.071 11.102 8.302 15.7763 .0096 .008 44.02 8'.77 .446 1406 -14.499 11.674 8.771 17.4024 .0108 .009 45.81 64.23 .464 .427 -14.026 12.147 9.238 19.571
.0116 .009 6.97 83.95 .47b .439 -13.717 12.456 9.479 21.0176 .0134 .011 48.92 83.39 .496 .461 -13.201 12.972 9.961 24.2697 .0146 .012 .9.73 83.05 .504 .475 -12.966 13.187 10.261 26.4388 0156 .012 50.98 82.76 .517 .486 -12.654 13.519 10.511 28.245c180 .01 51.91 82.17 .526 .510 -12.408 13.765 11.020 32.58210 .0200 .016 53.01 52.05 .S37 .515 -12.115 14.058 11.123 3619611 .0216 .017 53.41 81.70 .541 .529 -12.010 14.163 11.428 39.08812 .0234 .019 54.15 81.34 .549 .543 -11.81. 14.359 11.737 42.34013 .0248 .020 54.75 81.30 .555 545 -11.655 14.518 11.771 4.87014 .02be 021 55.25 81.23 .560 548 -11.523 14.650 11.83 46.48515 .0266 .023 56.11 81.09 .566 .553 -11.294 14.879 11.956 S1.73716 .0310 .025 56.60 80.83 .573 .564 -11.163 15.010 12.178 56.0717 .0325 .026 57.04 80.65 .578 .571 -11.047 15.126 12.337 58.78518 .0390 .0!1 58.42 79.92 .592 .600 -10.681 15.491 12.964 70.53119 .C462 .G37 $9.61 79.75 .604 .607 -10.367 15.806 13.114 83.54220 .0529 .042 60.98 79.38 .618 .622 -10.002 16.171 13.432 95.650

21 .0590 .047 61.78 79.26 .626 .626 -9.790 16.383 13.531 106.673Z2 .0657 .052 62.93 78.83 .638 .644 -9.486 16.686 13.908 118.78123 C0728 .058 63.52 78.69 .644 .649 -9.329 16.8. 14.028 131.61124 0790 .063 64.65 78.5s .655 .655 -9.030 17.142 14.148 142.81525 .0858 .068 65.28 78.23 .661 .668 -8.863 17.310 14.426 155.010426 .0931 .074 65.99 78.02 .669 .676 -8.675 17.498 4.606 168.29627 .0986 078 66.29 77.98 .672 .678 -8.595 17.578 4.641 178.23528 .1C56 .084 67.15 77.83 .680 .684 -8.367 17.806 14.770 190.88'29 .1130 .090 67.65 77.59 .685 .693 -8.233 17.940 14.978 204.25730 .1190 .094 68.15 77.45 .690 .699 -8.102 18.071 15.100 15.i0031 .1260 .1Co 68.78 77.37 .697 .702 -7.934 18.239 15.168 227.74932 .1332 .106 69.28 77.26 .702 *706 -7.802 18.371 15.261 240.76033 .1498 .119 70.51 76.96 .714 .719 -7.476 18.697 15.528 270.7583. .1674 .133 71.74 76.69 .727 .729 -7.149 19.024 15.760 302.56335 .1847 .146 72.47 76.43 .734 .740 -6.957 19.216 15.985 333.82636 .2031 .161 73.80 76.0 .748 .755 -6.602 19.571 16.322 367.07737 .2197 .174 714. 52 75.89 .755 .764 :6:.412 19.761 16. 02 397.07538 .238C .19 75.1 757 .761 0767 -6.246 :926 6 .57 430.11539 .2553 .202 76.15 75.53 .772 .776 -5.979 10.19 166 61.408.0 .2732 .217 77.01 7S.31 .780 .78. -5.752 20.421 16.952 493.755'#1 .2898 .230 77.71 75.08 .787 .794 -5.565 20.608 17.1s4 523.753'2 .3077 .24' 78.57 74.99 .796 .797 -5.338 20.835 17.229 S56.10043 .3595 .285 80.42 74.42 .815 .820 -4.848 21.325 17.718 649.70844 .41C8 .326 82.45 74.20 .835 .829 -4.309 21.864 17.911 742.41245 .4632 .367 84.C6 73.5. .852 .855 -3.883 22.290 18.48 837.10.6 .5150 .408 85.89 73.17 .870 .870 -3.398 22.775 18.799 930.712'.7 .5672 .450 87.3s 72.96 .885 *879 -3.001 23.172 18:988 1025.04348 .6193 .491 88.7C 72.52 .899 .896 -2.653 23.520 19.363 1119.193.9 .6705 .532 90.12 72.26 .913 .907 -2.276 23.896 19.590 1211.717so .7225 .573 91.49 71.98 .927 .918 -1.913 t4.260 19.834 1305.68651 .7737 .614 92.47 71.75 .937 .927 -1.653 24.520 20:030 1398.21052 .8256 .655 93.70 71.S .949 .935 -1.325 24.848 20.210 1491.999
53 .6776 .696 914.7 71.17 .958 .950 -1.095 25.076 20.529 158S.96854 .9301 .738 95.. 71.00 .967 .957 -. 6. 85.309 20.680 1610.4155 .9816 .778 95.96 70.81 .972 .964 .721 5.1452 .842 177390756 1.0334 .819 96.60 70.77 .979 .966 -. 557 25.616 0.880 1867.51557 1.0848 .860 97.13 70.52 .984 .976 -.417 25.756 21.097 1960.4008 1.1372 .902 97.5 7S.41 .988 .98 -.306 .867 055.0921.189C .943 97.5 7.3 .990 .98 -. 251 25.922 21 48.70060 1.2409 .984 97.99 70.21 .993 .989 -. 188 25.985 21.365 2242.48961 1.2926 1.025 98.26 70.22 .996 .988 -. 116 26.057 21.357 2335.91662 1.3446 1.066 98.38 70.13 .997 .992 -. 086 26.087 21.130 2429.88563 1.3965 1.107 98.998 .993 -. 042 26.131 1.4s0 2523.67.64 1.4481 1.148 98.66 70.03 1.000 .996 -. 010 26:163 11.519 2616.92065 1.5000 1.189 98.60 70.00 .999 .997 -. 027 26.146 1.542 2710.70966 1.5520 1.231 98.71 69.97 1.000 .998 003 26.176 21.572 2804.67867 1.6038 1.272 98.79 69.9,' 1.001 1.000 .02. 26.197 21.612 2898.28668 1.6556 1.313 98.75 69.90 1.001 1.001 .013 26.186 21.632 2991.8969 1.7078 1.35 98.82 69.97 1.001 .998 .032 26.205 21.571 3

086:J2570 2.0908 1.658 98.83 69.91 1.001 1.001 .035 26.2C8 21.626 3778. 4671 2.4742 1.9b2 98.0 69.89 1.001 1.001 .025 26.198 1.640 4471.18972 2.8576 2.266 98.77 69.90 1.001 1.001 .019 26.191 21.630 5161403273 3.2408 2.570 98.72 69.9 1.000 1.001 .005 26.178 21.640 5856.5147' 3.6239 2.874 98.79 69.86 1.001 1.003 .023 26.195 21.664 6548.81675 4.0082 3.178 98.85 69.86 1.002 1.002 .039 26.212 21.644 7243.285
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7,01-7.24 04/03/79

RUN NO. 7. POINT 22. GRID NO. 2
BOUNDARY LAYER PROPERTIES STANDARD

LINEAR SUBLAYER
INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y+=35
FREE STREAM VELOCITY = 99,029 99,029

FREE STREAM TEMPERATURE = 70.362
WALL TEMPERATURE = 95.150

WALL HEAT FLUX = .07618
FREE STREAM DENSITY = .07620

FREE STREAM KINEMATIC VISCOSITY OOC1605
DENSITY OF FLUID AT WALL = .07279KINEMATIC VISCOSITY OF FLUID AT WALL = o0001740

WALL/FREE STREAM DENSITY RATIO = .95532
LOCATION REYNOLDS NUMBER (REX) = 3 916335.b9
INPUT VALUE OF VELOCITY DELTA = 1.46000INPUT VALUE OF TEMPERATURE DELTA = 1.46000

CALCULATED DELTA = 1925258
DELTA 99.5% INPUT = 000000DISPLACEMENT THICKNESS (DELSTAR) = o17622 .17616MOMENTUM THICKNESS (THETA) = 912591 .12618

ENERGY-DISSIPATION THICKNESS .,22485 o22507ENTHALPY THICKNESS = .00581 .00582SHAPE FACTOR 12 (DELSTAR/THETA) = 1.39963 1.39603SHAPE FACTOR 32 (ENERGY/THETA) = 1.78580 1.78369MOMENTUM THICKNESS PEYNOLDS NUMBER = 6472.77 6486.96DISPLACEMENT THICKNESS REYNOLDS NUMBER = 9059.48 9055.97
SKIN FRICTION COEFFICIENT = o002763

FRICTION VELOCITY = 3.76592
LAW OF THE WALL CONSTANT (K) = 941000LAW OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = .50443

CLAUSERS 'DELTA' INTEGRAL = -4029370 -4.47914
CLAUSEPS '6' INTEGRAL = 29.92349 29o66955DISPLACEMENT THICKNESS - CONSTANT DENSITY = .16685 .17033MOMENTUM THICKNESS - CONSTANT DENSITY = .12714 .12743SHAPE FACTOR 12 - CONSTANT DENSITY = 1,31233 1.33672

LOCATION -X- 76.18001

Z = -6 INCHES

Table 46.
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JOB KL072 TAPE 3166R- FILES 93-J16, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 22. 6RID NO. 2

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU UI*) T(.) y(I)
1 .0011 .06 3S.31 86.56 .387 .346 -16.123 10.173 7.416 12.857
2 .0083 .C07 0.31 85.64 .407 .384 -15.591 10.705 8.215 15.021
3 .0097 .008 42.91 85.13 .433 .404 -14.903 11.393 8.657 17.545
4 .0106 .008 44.64 84.61 .451 .425 -14.441 11.855 9.107 19.168
5 .0116 .009 46.41 84.25 .469 .440 -13.972 12.324 9.417 20.972
6 .0130 .010 47.91 63.99 .484 .450 -13.574 12.722 9.637 23.496
7 .0143 .011 49.15 83.73 .496 .461 -13.244 13.052 9.859 25.840
8 .0156 .C12 50.16 83.32 .507 .477 -12.976 13.320 10.213 28.185
9 .0173 .014 51.26 82.77 .518 .499 -12.685 13.612 10.693 31.250

10 .0195 .G16 52.37 82.38 .529 .515 -12.389 13.907 11.026 35.217
11 .0C214 *17 53.45 81.93 .540 .533 -12.102 14.194 II.15 38.643
12 .0230 .018 54.Co 81.78 .546 .539 -11.942 14.354 11.545 41.529
13 .0245 .L20 54.22 81.69 .548 .543 -11.899 14.397 11.621 44.233
14 .0267 .021 54.97 81.41 .555 .554 -11.700 14.597 11.864 48.200
15 .0285 .023 55.65 81.09 .562 .567 -11.519 14.777 12.144 51.446
16 .0303 .024 56.18 80.64 .567 .585 -11.379 14.917 12.534 54.692
17 .032C .026 56.61 80.47 .572 .592 -11.264 15.032 12.679 57.758
18 .C384 .C31 57.85 80.49 .584 .592 -10.933 15.363 12.663 69.298
19 .0455 .030 59.48 8C.08 .601 .608 -10.502 15.794 13.015 82.101
20 .0523 .0012 60.45 79.65 .610 .625 -10.243 16.053 13.389 94.363
21 .0565 .047 61.48 79.28 o621 .640 -9.970 16.326 13.710 105.543
22 .0655 .052 62.77 79.13 .634 .646 -9.628 16.668 13.834 118.166
23 .T07Z2 .0L 6 63. 5 78.98 .642 .652 -9.420 16.876 13.965 130.608
24 .0762 .062 b4.26 78.85 .649 .658 -9.233 17.064 14.077 141.067
25 .0851 .068 65.18 78.51 .658 .671 -8.988 17.308 14o.372 153.509
26 .0922 .074 65.91 78.29 .666 .680 -8.795 17.501 14.557 166.312
27 .0983 .079 66.38 78.18 .670 .684 -8.670 17.626 14.652 177.312
28 .1053 .OF4 66.90 78.09 .676 .688 -8.530 17.766 14.735 189.935
29 .1123 .090 67.60 77.83 .683 .699 -8.346 17.950 14.961 202.557
30 .1184 .095 68.30 77.72 .690 .703 -8.161 18.135 15.054 213.557
31 .1252 .1co 68.93 77.67 .696 .705 -7.991 18.305 15.093 225.819
32 .1321 105 69.36 77.60 .701 .708 -7.872 18.424 15.160 23b.261
33 .1493 .119 70.41 77.10 .711 .728 -7.599 18.697 15.589 269.277
34 .1669 .133 71.73 76.94 .724 .735 -7.250 19.046 15.725 301.014
35 .1844 .147 72.70 76.72 .734 .743 -6.991 19.305 15.914 332.571
36 .2023 .162 73.85 76.43 .746 .755 -6.687 19.610 16.171 364.849
37 .2196 .175 74.45 76.07 .752 .770 -6.526 19.771 16.482 396.045
38 .2373 .189 75.32 76.10 .761 .769 -6.297 19.999 16.456 427.962
39 .2546 .203 76.00 75.96 .767 .774 -6.116 20.180 16.577 459.158
40 .2721 .217 76.80 75.71 .776 .784 -5.903 20.393 16.791 490.714
41 .2895 .231 77.93 75.33 .787 .799 -5.603 20.693 17.114 522.091
42 .3071 .245 78.75 75.19 .795 .805 -5.385 20.911 17.240 553.828
43 .3569 .287 80.P4 74.82 .816 .820 -4.830 21.466 17.556 647.235
44 .4105 .326 82. 7 74.26 .833 .843 -4.398 21.898 18.038 740.282
45 .4625 .369 84.3b 73.79 .852 .862 -3.890 22.407 18.444 834.050
46 .5141 .41C 86.Cb 73.64 .869 .868 -3.445 22.851 18.573 927.097
47 .5664 .452 87.65 73.26 .885 .883 -3.021 23.275 18.906 1021.406
48 .6186 .494 88.82 72.92 .897 .897 -2.71C 23.586 19.202 1115.535
49 .6699 .535 90.39 72.52 .913 .913 -2.293 24.003 19.545 1208.041
50 .7219 .576 91.54 72.27 .924 .923 -1.990 24.307 19.760 1301.809
51 .7737 .618 92.60 72.10 .935 .930 -1.707 24.590 19.908 1395.217
52 .8255 .659 93.80 71.75 .947 .944 -1.388 24.908 20.205 1488.625
53 .8775 .70) 94.74 71.81 .957 .949 -1.138 ,5.158 0.327 1582.393
54 .9293 .742 95,47 71.32 .964 .961 -. 944 75.352 .577 1675.800
55 .9811 .783 96.20 71.10 .971 .970 -. 751 15.545 20.770 1769.208
56 1.0329 .625 96.69 71.C1 .976 .974 -. 621 25.675 20.845 1862.615
57 1.0845 .866 97.23 70.83 .982 .981 -.478 25.818 21.005 1955.662
58 1.1363 .907 97.71 70.77 .987 .984 -. 350 25.946 21.060 2049.070
59 1.1867 .949 98.02 70.60 .990 .990 -. 268 26.028 21.200 2143.559
60 1.2403 .990 98.32 70.52 .993 .994 -. 188 26.108 21.275 2236.606
61 1.2923 1.032 98.57 70.56 .995 .992 -. 123 26.173 21.241 2330.375
62 1.3443 1.073 98.75 70.42 .997 .998 -. 073 26.223 21.355 2424.143
63 1.3959 1.114 98.80 70.41 .998 .998 -. 062 26.234 21.365 2517.190
64 1.4472 1.155 99.0 70.36 1.000 1.000 -. 008 26.288 21.412 2609.696
65 1.4993 1.197 99.00 70.37 1.000 1.000 -.008 26.288 21.405 2703.644
66 1.5513 1.239 99.01 70.38 1.000 .999 -.005 26.291 21.393 2797.413
67 1.6035 1.280 99.08 70.34 1.00 1.001 .013 26.309 21.426 2891.541
68 1.6555 1.322 99.12 70.33 1.001 1.OI .023 26.319 21.435 2985.310
69 1.7073 1.363 99.15 70.35 1.001 1.001 .033 26.329 21.420 3078.717
70 2.0905 1.669 99.18 70.32 1.002 1.0O1 .040 26.336 21.440 3769.717
71 2.4731 1.974 99.18 70.30 1.001 1.002 .039 26.335 21.459 4459.634
72 2.8573 2.281 99.19 70.35 1.002 1.000 .042 26.338 21.416 5152.437
73 3.2405 2.587 99.12 70.40 1.001 .998 .023 26.319 21.372 5843.437
74 3.6235 2.893 99.09 70.41 18 .998 .016 26.312 21.363 6534.076
75 4.0076 3.199 99.16 70.46 1.001 .996 .035 26.331 21.324 7226.698

Table 46.



JOB KLD72 TAPE 3166R- FILES 93-1169 RUNS 7901-7o24 04/03/79

RUN NO. 7. POINT 23. GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY : 99.035 99.035
FREE STREAM TEMPERATURE = 70.193

hALL TEMPERATURE : 95.200
WALL HEAT FLUX : .07713

FREE STREAM DENSITY : .07622
FREE STREAM KINEMATIC VISCOSITY = 0001604

DENSITY OF FLUID AT WALL : o07279
KINEMATIC VISCOSITY OF FLUID AT WALL : .0001741

WALL/FREE STREAM DENSITY RATIO : .95493
LOCATION REYNOLDS NUMBER (REX) = 4326174937
INPUT VALUE OF VELOCITY DELTA : 1.62000

INPUT VALUE OF TEMPERATURE DELTA : 1.62000
CALCULATED DELTA = 1,37953

DELTA 99o52 INPUT = 000000
DISPLACEMENT THICKNESS (DELSTAR) = .19050 .19030

MOMENTUM THICKNESS (THETA) = s13632 .13674

ENERGY-DISSIPATION THICKNESS : .24394 .24432
ENTHALPY THICKNESS = °00665 .00667

SHAPE FACTOR 12 (DELSTAR/THETA) = 1,39740 1.39174
SHAPE FACTOR 32 (ENERGY/THETA) : 1.78940 1.78677

MOMENTUM THICKNESS REYNOLDS NUMBER : 7012.60 7033.93

DISPLACEMENT THICKNESS REYNOLDS NUMBER = 9799.43 9789.39
SKIN FRICTION COEFFICIENT : .0G2737

FRICTION VELOCITY : 3o74884
LAW OF THE WALL CONSTANT (K) = s41000
LAw OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH : o46337

CLAUSERS 'DELTA' INTEGRAL : -4.62878 -4985118
CLAUSERS 'G' INTEGRAL = 32.20997 31.75946

DISPLACEMENT THICKNESS - CONSTANT DENSITY : o17953 .18364

MOMENTUM THICKNESS - CONSTANT DENSITY = s13769 .13813
SHAPE FACTOR 12 - CONSTANT DENSITY : 1.30386 1932947

LOCATION -X- 84.10OO1

Z CENTERLINE

Table 47.
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JOB KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04103/79

RUN NO. 7. POINT 23. GRID NO. 2

REDUCED PROFILE DATA
y Y/ U T U-UEN INCHES DELTA FT/SEC OEG.F U/UE THETA UTAU U(') ?(*) Y(.)1 .0086 .006 41.82 85.72 .422 .379 -15.262 11.155 6.050 15.46892 01C2 .007 43.60 85.06 .440 .05 -14.766 11.632 a.609 18.3613 010 .CG6 44 .4 . 84.90 .448 .412 -14.574 11.844 8.745 19.4374 .0116 .008 45.73 84.55 .462 .426 -14.218 12.200 9.040 20.8735 .0129 .009 47.25 83.93 .477 .451 -13.814 12.6C3 9.572 23.2066 .0144 .010 49.07 63.51 .495 .467 -13.328 13.089 9.926 25.8997 .0161 .012 50.14 83.21 .506 .479 -13.043 13.375 10.177 28.9508 .017C .012 50.73 83.c8 .512 .485 -12.885 13.532 10.2;2 30.5659 .0187 .014 51.65 82.70 .521 .Soo -12.641 13:777 10.6.1 33.61610 .0208 .015 52.63 82.36 .531 .513 -12.378 4.039 10.883 37.38511 .0233 .C17 53.46 82.29 .540 .516 -12.156 14.261 10.961 41.87212 .0244 .018 53.89 62.C6 .S44 .525 -12.042 14.375 11.153 43.84.613 .02b2 .019 54.4G 81.74 .549 .538 -11.906 14.512 11.431 47.07714 .0282 .. 20 54.92 81.49 .555 .548 -11.767 14.651 11.638 50.66615 .G298 .022 55.71 81.33 .562 .554 -11.558 14.859 11.772 53.53816 .0322 .023 56.09 81.14 .566 .562 -11.455 14.962 11.936 57.64517 .0335 .024 56.72 61.06 .573 .566 -11.288 15.129 12.008 60.17918 .0397 .029 57.73 80.82 .583 .575 -11.017 15.401 12.21C 71.30619 .0467 .034 5. 39 80.39 .600 .592 -10.575 15.842 12.579 83.87020 .0542 .C39 6C.F7 79.89 .612 .612 -10.261 16.157 12.997 97.33021 .058 .L43 61.35 79.66 .620 .621 -10.051 16.366 13.192 107.38122 .C666 .048 62.39 79.44 .630 .63C -9.77 16.644 13.377 119.58623 .0738 .054 63.41 79.26 .640 .638 -9.503 16.91. 13.536 132.50824 .0797 .c58 63.P4 79.00 .646 .648 -9.362 17.055 13.756 143.09725 .0666 .063 64.85 78.82 .655 .655 -9.120 17.296 13.910 155.48126 .0942 .068 65.87 78.60 .665 .664 -8.847 17.570 14.097 169.12127 .0998 .072 66.47 78.57 .671 .665 -8.687 17.730 14.122 179.17228 .1069 .076 66.75 78.27 .674 .677 -8.611 17.806 14.374 191.91529 .1136 .082 67.24 78.15 .679 .682 -8.480 17.937 14.480 203.94030 .1196 .067 67.85 78.10 .685 .684 -8.317 18.100 14.515 214.70831 .1270 .092 68.49 77.98 .692 .689 -8.148 18.269 14.623 227.99032 .1341 .097 69.0C6 77.81 .698 .696 -7.991 18.427 14.769 240.73333 .1512 .11c 70.!3 77.45 .712 .710 -7.604 18.813 15.071 271.42334 .1685 .122 71.40 77.29 .721 .716 -7.371 19.046 15.208 302.47335 .1860 .135 72.23 76.66 .729 .733 -7.149 19.269 15.569 333.88136 .204.3 .148 73.33 76.47 .740 .749 -6.858 19.560 15.907 366.72637 .2212 .160 74.23 76.35 .750 .754 -6.618 19.800 16.008 397.05738 .2388 .173 74.95 76.31 .757 .755 -6.424 19.994 16.040 48.64539 .2562 .186 76.08 75.92 .768 .771 -6.123 20.295 16.366 M59.87440 .2736 .198 76.40 75.55 .771 .786 -6.039 20.379 16.682 491.10341 .2909 .211 77.22 75.43 .780 .790 -5.818 20.600 16.762 S22.15342 .309C .224 77.84 75.64 .786 .782 -5.653 20.764 16.609 554.63843 .3604 .261 79.95 74.72 .807 .819 -5.090 21.328 17.391 646.88944 .4117 .298 61.55 74.51 .623 .827 -4.663 21.754 17.566 738.96145 .464. .3!6 83.29 74.48 .841 .829 -4.200 22.217 17.593 832.82846 .5157 .374 84.45 73.73, .857 .859 -3.783 22.634 18.229 925.61747 .5676 .411 86.40 73.51 .872 .867 -3.370 23.047 16.416 1018.76648 .6197 .449 87.68 73.14 .885 .882 -3.029 23.388 18.732 1112.27449 .6714 .487 88.04 72.98 .898 .889 -2.694 23.724 18.669 1205.063so .7234 .524 90.27 72.46 .912 .909 -2.338 Z.*079 39.310 1298.39151 .7751 .562 91.49 72.30 .924 .946 -2.014 24.404 19.444 1391.18152 .8270 .600 92.39 71.98 .933 .928 -1.772 24.645 19.714 1484.33053 .8787 .637 93.42 71.81 .943 .935 -1.497 24.921 19.856 1577.11954 .9306 .675 94.22 71.55 .951 .946 -1.28 . 0.082 1670.26855 .9828 .712 95.00 71.!7 .959 .953 -1.077 53 4  20.235 1763.95556 1.C344 .750 95.56 71.33 .965 .955 -. 920 25.497 20.268 1856.56557 1.0856 .787 96.26 71.01 .972 .967 -. 734 25.683 20.538 1948.45858 1.1381 .825 96.93 71.01 .979 .967 -. 561 25.857 20.541 2042.68359 1.190C .863 97.24 70.76 .982 .977 -.480 25.938 20.747 2135.83260 1.2419 .900 97.68 70.51 .986 .987 -. 360 26.057 20.960 2228.98061 1.292 .938 98.01 70.58 .990 .985 -. 272 26.145 20.908 2322.847

62 1.3458 .976 98.33 70.45 .993 .990 -. 188 26.229 21.018 2415.45763 1.3974. 1.013 98.54 70.33 .995 .995 -. 132 26.285 21.120 25S08.06767 1.888 1.050 98.63 70.36 .996 .993 -. 107 26.311 21.289 2600.51865 I.50C8 1.G88 98.78 70.31 o997 .995 -. 068 26.349 21.134 2693.64766 1.5526 1.125 98.89 70.26 .999 .997 -038 26:380 1.176 2786.61667 1.6046 1.163 98.93 70.22 .999 .999 -.028 26.390 i.206 2879.944
68 1.6571 1.201 99.02 70.23 1.000 .999 -.008 26.41 21.2203 97.16969 1.709C 1.239 98.q9 70.19 1.000 1.000 -.013 26.404 21.237 3T67e31870 2.0920 1.516 99. 10 70.16 1.001 1.001 .017 26.434 21.258 3754.71571 2.4747 1.794 99.06 70.15 1.000 1.002 .008 26.425 21.268 4441.57472 2.8566 2.072 99.00 70.15 1.0co 1.002 -.010 26.407 21.272 5130.58773 3.2418 2.350 99.(16 70.19 1.000 1.000 .012 26.429 i1.238 588 34374 3.6247 2.628 99.06 70.24 1.000 .998 .006 26.424 21.19 6505:56175 4.0090 2.906 99.0b 70.21 1.000 .999 .008 26.425 21.220 7195.292

Table 47.



JOB KL072 TAPE 3166R- FILES 93-116t RUNS 7.01-7.24 04/03/79

RUN NO. ', POINT 24% GRID NO. 2

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 99.030 990030
FREE STREAM TEMPERATURE = 69o615

WALL TEMPERATURE = 93,940
WALL HEAT FLUX = 007689

FREE STREAM DENSITY = o07631
FREE STREAM KINEMATIC VISCOSITY = oO001601

DENSITY OF FLUID AT WALL = .07295
KINEMATIC VISCOSITY OF FLUID AT WALL = 90001734

wALL/FREE STREAM DENSITY RATIO = o956D6
LOCATION REYNOLDS NUMBER (REX) = 3520047o47
INPUT VALUE OF VELOCITY DELTA = 1.370C0

INPUT VALUE CF TEMPERATURE DELTA = 1.40000
CALCULATED DELTA = 1.13831

DELTA 99.5% INPUT = 000000
DISPLACEMENT THICKNESS (DELSTAR) = .15888 *15897

MOMENTUM THICKNESS (THETA) = .11329 .11350
ENEPGY-DISSIPATION THICKNESS = o20224 o20236

ENTHALPY THICKNESS = 00540 o00541
SHAPE FACTOR 12 (DELSTAR/THETA) = 1,40241 1.40060
SHAPE FACTOR 32 (ENERGY/THETA) = 1.78514 1.78296

MOMENTUM THICKNESS REYNOLDS NUMBER = 5838.69 5849.46
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 8188.25 8192.76

SKIN FRICTION COEFFICIENT = .002839
FRICTION VELOCITY = 3,81592

LAW OF THE WALL CONSTANT (K) = .41000
LAw OF THE WALL CONSTANT (C) = 500000

WAKE STRENGTH = o47315

CLAUSERS 'DELTA' INTEGRAL = -3.818b4 -3.98508
CLAUSERS 'G' INTEGRAL = 26.30336 26.21169

DISPLACEMENT THICKNESS - CONSTANT DENSITY = 15031 .15356
MOMENTUM THICKNESS - CONSTANT DENSITY = .11442 .11464

SHAPE FACTOP 12 - CONSTANT DENSITY = 1.31367 1.33949

LOCATION -X- 68.30000

Table 48.



J0b KLD72 TAPE 3166R- FILES 93-116, RUNS 7.01-7.24 04/03/79

RUN NO. 7. POINT 24. GRID NO. 2

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA F T/SEC DEG.F U/UE THETA UTAU UI*) 71,) Y(*)
1 .0063 .OC6 37.29 85.93 .377 .329 -16.179 9.773 6.958 11.611
2 .0077 .007 40.51 84.99 .409 .366 -15.335 10.616 7.779 14.179
3 .0086 .008 42.77 84.32 .432 .396 -14.742 11.210 8.360 15.829
4 .0097 .009 4.98 83.65 .454 .423 -14.164 11.786 8.942 17.87
5 .0106 .009 46.54 83.40 .470 .433 -13.755 12.197 9.162 19.498
6 .0121 .011 48.39 82.88 .489 .55 -13.272 12.660 9.608 22249
7 .0136 .012 49.92 82.39 .504 .475 -12.871 13.081 10.035 25.000
8 .0145 .013 50.76 82.21 .513 .482 -12.651 13.301 10.192 26.651
9 .,168 .015 52.09 81.P2 .526 .498 -12.302 13.650 10.53 30.870

10 .0185 .C16 52.93 81.38 .534 .516 -12.081 13.870 10.910 33.988
11 .0208 .018 54.06 81.02 .546 .531 -11.785 14.167 11.22 38.207
12 .0222 .020 54.43 80.86 .550 .538 -11.688 14.263 11.362 40.775
13 .C239 .021 55.19 80.80 .557 .540 -11.49C 14.162 11.420 '3.893
14 .0259 .C23 55.76 80.49 .563 .553 -11.339 14.613 1.687 47.56
15 .C277 .024 56.29 80.20 .567 .565 -11.225 14.726 11.942 50.861
16 .0295 .026 56.60 80.01 .572 .573 -11.119 14.833 12.108 54.16S
17 .0311 .027 57.13 79.90 .577 .577 -10.979 14.973 12.201 57.099
18 .0373 .033 58.58 79.58 .591 .590 -10.602 15.350 12.480 68.472
19 .04.3 .039 59.86 79.06 .605 .612 -10.264 15.686 12.932 81.311
20 .C513 .C45 61.34 78.64 .619 .629 -9.878 16.074 13.295 94.151
21 .0573 .050 62.45 78.58 .631 .631 -9.587 16.365 13.346 105.156
22 .0645 .057 63.64 78.35 .643 .641 -9.273 16.678 13.550 118.363
23 .0713 .L63 64.37 78.C7 .650 .652 -9.08 16.868 13.788 130.835
24 .0776 .066 65.23 77.97 .659 .656 -8.857 17.095 13.875 142.391
25 .0847 .C74 66.C7 77.P7 .667 .661 -8.637 17.314 13.963 155.411
26 .0915 .080 66.80 77.56 .675 .673 -8.446 17.505 4.233 167.887
27 .0975 .086 67.29 77.46 .679 .678 -8.319 17.633 34.324 178.892
28 .1046 .C92 68.15 77.39 .688 .680 -8.093 17.858 14.378 191.91S
29 .1115 .98 68.54 77.C6 .692 .693 -7.990 17.962 14.65 204.571
30 .1177 .1C3 69.25 76.89 .699 .701 -7.8C1 18.148 14.812 215.94
31 .1243 .109 69.80 76.76 .705 .706 -7.660 18.292 14.929 228.049
32 .1315 .116 70.41 76.62 .711 .712 -7.501 18.451 15.051 241.256
33 .1483 .13c 71.47 76.36 .722 .723 -7.223 18.728 15.279 272.071
34 .1661 .146 72.55 76.00 .733 .738 -6.939 19.012 15.589 304.720
35 .1833 .161 73.86 75.83 .746 .745 -6.596 19.356 15.739 336.269
36 .2017 .177 74.94 75.56 .757 .756 -6.314 19.638 15.974 370.018
37 .2185 .192 75.54 75.24 .763 .769 -6.156 19.796 16.251 '00.833
38 .2365 .208 76.59 74.93 .773 .782 -5.879 20.072 16.518 433.849
39 .2533 .223 77.27 74.82 .780 .786 -5.701 20.250 16.614 464.664
40 .2715 .239 76.37 74.52 .791 .798 -5.414 20.538 16.870 498.047
41 .2866 .254 79.24 74.56 .800 .797 -5.186 20.76b 16.839 529.413
42 .3C63 .269 80.0 74.29 .808 .808 -4.987 20.964 17.072 561.878
43 .3543 .311 81.64 73.72 .824 .831 -4.558 21.394 17.568 649.921
44 .4025 .354 83.73 73.39 .845 .845 -4.010 21.942 17.854 738.331
45 .45c9 .396 85.41. 73.06 .863 .858 -3.561 22.391 18.140 827.108
46 .4966 .438 86.96 72.61 .878 .877 -3.162 22.790 18.530 914.600
47 .5465 .480 88.59 72.37 .895 .887 -2.735 23.217 18.740 1002.459
48 .5946 .522 90.19 71.9 .911 .904 -2.317 23.635 19.115 1090.686
49 .6427 .565 91.60 71.70 .925 .914 -1.947 24.005 19.321 1178.912
50 .6905 .607 92.68 71.30 .936 .931 -1.665 24.287 19.672 1266.586
51 .7385 .649 93.73 71.04 .946 .941 -1.390 4.662 39.898 1354.631
52 .7865 .691 94.82 70.87 .957 .949 -1.103 24.819 20.05 1442.674
53 .8344 .733 95.45 70.61 .964 .959 -. 937 25.015 20.268 IS30.533
5' .8825 .775 96.25 70.52 .972 .963 -. 729 25.222 20.3%8 1618.759
55 .9305 .817 96.76 70.25 .977 .9741 -. 519 25.363 20.519 1706.802
56 .97b4 .86 97.38 70.18 .983 .977 -. 43. 25.520 20.641 1794.662
57 1.0265 .902 97.68 70.01 .986 .984 -. 355 25.597 20.794 1882.888
58 1.0746 .944 98.11 69.94 .991 .987 -. 242 5.710 20.858 1971.11
59 1.1223 .986 98.39 69.87 .994 .989 -. 167 5.785 20.913 2058.607
60 1.1705 1.028 98.56 69.80 .995 .992 -. 123 25.829 20.977 2147.016
61 1.2165 1.071 98.76 69.81 .997 .992 -. 070 25.882 20.969 2235.059
62 1.266 1.113 98.79 b9.75 .998 .995 -. 062 25.889 21.022 2322.919
63 1.3141 1.154 98.99 69.72 1.0oo .996 -. 010D 5.9m2 2 .047 2410.411
64 1.3625 1.197 99.01 69.67 1.00O .998 -. 005 5.947 21.092 2499.188
65 1.4105 1.239 99.01 69.63 1.000 .999 -.004 25.948 21.123 2587.231
66 1.4582 1.281 99.0 69.62 1.000 1.000 .002 25.954 21.133 2674.723
67 1.5C68 1.32 99.04 69.60 1.000 1.001 .002 25.95 21.153 2763.867
68 1.8635 1.637 99.07 69.56 1.000 1.0c2 .011 25.96322.180 3418.135
69 2.2203 1.951 99.10 69.6 1.001 .999 .019 25.971 21.113 4072.587
70 2.5778 2.265 99.05 69.61 1.000 1.000 .004 25.956 21.142 '728.323
71 2.9345 2.578 99.07 69.61 1.oo 1.000 .011 25.963 21.142 5382.591
72 3.2913 2.891 99.09 69.57 1.001 1.002 .016 25.967 21.176 6037.0.3
73 3.6492 3.206 99.10 69.59 1.001 1.001 .017 25.969 21.156 6693.512
74 4.0065 3.520 99.05 69.61 1.000 1.000 .006 25.958 21.142 7348.881

Table 48.



JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. I0. POINT 1. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTerPOLATION FUNCTION FROM
1OWALL WALL TO Y:35

FREE STREAM VELOCITY = 99.114 99.114
FREE STREAM TEMPERATURE = 68.471

WALL TEMPERATURE = 84.850
WALL HEAT FLUX = o07843

FREE STREAM DENSITY = 907652
FREE STREAM KINEMATIC VISCOSITY = e0001594

DENSITY OF FLUID AT WALL = ,07422
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001683

WALL/FREE STREAM DENSITY RATIO = .96992
LOCATION REYNOLDS NUMBER (REX) = 621769.25
INPUT VALUE OF VELOCITY DELTA = .41000

INPUT VALUE OF TEMPERATURE DELTA = .43000
CALCULATED DELTA = e30842
DELTA 99.52 INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) = .03839 903850
MOMENTUM THICKNESS (THETA) = 902723 ,02744

ENERGY-DISSIPATION THICKNESS = ,04908 .04925
ENTHALPY THICKNESS = .00089 .00089

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.40996 1.40289
SHAPE FACTOR 32 (ENERGY/THETA) = 1.80242 1.79471

MOMENTUM THICKNESS REYNOLDS NUMBER 1 1410.95 1421,84
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 1989.39 1994.68

SKIN FRICTION COEFFICIENT = ,V04289
FRICTION VELOCITY = 4966028

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.0000

WAKE STRENGTH = .05097

CLAUSERS 'DELTA' INTEGRAL = -o70358 -o79993
CLAUSEPS 'G' INTEGRAL 4 4o57104 4.51860

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .03530 o03761
MOMENTUM THICKNESS - CONSTANT DENSITY = .02741 e02762

SHAPE FACTOP 12 - CONSTANT DENSITf 1=28792 1.36166

LOCATION -X- 12.00000

Z = CENTERLINE

Table 49.
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JO6 KL086 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 1. GRID NO. 3

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U)4) T+) Yt,)1 .0044 .014 41.22 78.86 .416 .366 -12.422 8.845 6.337 10.2252 .0061 .020 51.54 77.70 .520 .137 -10.208 11.059 7.572 14.1483 .0074 .024 53.60 76.92 .541 .484 -9.767 11.501 6.395 17.1494 .0C84 .027 56.11 76.34 .566 .519 -9.229 12.039 9.005 19.657S .0104 .034 60.07 75.64 .606 .562 -8.378 12.889 9.748 24.0736 .0124 .040 62.80 75.36 .634 .580 -7.792 13.476 10.050 28.6897 .01,65 .047 61.56 71.86 .651 .610 -7.415 13.853 10.573 33.536
8 .0162 .053 65.99 71.62 .666 .6J4 -7.107 11.161 10.826 37.6609 .0174 .057 66.45 71.50 .670 .6 2 -7.009 14.259 10.950 40.22910 .0195 .063 67.27 71.20 .679 .650 -6.833 11.435 11.276 45.07611 .0215 .070 68.47 73.98 .691 .664 -6.575 14.693 11.503 869.69212 .0235 .076 69.17 73.87 .698 .670 -6.425 11.643 11.620 54.30813 .0251 .081 69.55 73.74 .702 .678 -6.36 14.924 11.762 58.00111 .0316 .103 71.73 73.18 .724 .713 -5.875 15.392 12.357 73.0015 .0365 .125 73.68 72.79 .713 .736 -5.458 15.809 12.766 88.92916 .054 .147 75.71 72.42 .764 .759 -5.023 16.245 13.160 104.85517 .0514 .167 77.07 72.24 .778 .770 -1.730 16.538 1336 118.70318 .0585 .190 78.56 71.98 .793 .785 -4.411 16.b57 13.617 135.09019 .0655 .212 79.91 71.70 .806 .803 -4.120 17.147 13.913 151.24720 .0716 .232 81.07 71.51 .818 .814 -3.872 17.396 14.115 165.32621 .0785 .255 81.84 71.29 .826 .828 -3.707 17.561 14.355 181.25122 .0855 .277 83.07 71.03 .838 .844 -3.442 17.826 14.626 197.40823 .091 .296 83.92 70.87 .847 .854 73.260 18.CC8 14.797 211.0252 .098 .319 85.06 7C.76 .858 .860 -3.010 18.257 14.915 227.18225 .1055 .342 85.90 70.60 .867 .870 -2.836 18.432 15.081 213.56926 .1116 .362 86.72 70.47 .875 .878 -2.660 18.608 15.222 257.6827 .1185 .384 87.67 70.24 .885 .892 -2.456 18.812 15.462 273.57328 .1253 .406 88.52 70.18 .893 .896 -2.274 18,99 15.532 289.26829 .11216 .462 90.4 69.81 .912 .918 -1.862 19.406 15.918 328.73630 .1602 .520 92.34 69.62 .932 .930 -1.45 19.813 16.118 369.81931 .1773 .575 93.68 69.38 .945 .945 -1.167 20.101 16.376 409.28732 .1955 .634 94.56 69.18 .954 .956 -. 977 20.290 16.582 451.29333 .2124 .689 95.61 69.03 .965 .966 -. 752 20.516 16.743 490.29934 .2307 .718 96.61 68.94 .975 .971 -. 536 20.731 16.839 532.53735 .2474 .802 97.00 68.97 .979 .969 -. 454 20.814 16.807 571.08136 .2655 .861 97.59 68.83 .985 .978 -. 328 20.90 16.957 612.85737 .2825 .916 98.07 68.70 .989 .986 -. 22 21.044 17.089 652.0938 .3005 .974 98.36 68.64 .992 .990 -. 161 21.106 17.157 693.63939 .3302 1.071 98.50 68.61 .994 .992 -. 132 21.136 17.191 762.188'0 .3604 1.169 98.77 68.57 .997 .994 -.073 21.195 17.232 831.89141 .3905 1.266 99.26 68.5 1.002 .996 .036 21.30 17.268 901.36312 .4205 1.364 99.24 68.50 1.001 .998 .028 21.295 17.309 970.605403 .4504 1.460 98.97 68.47 .999 1.000 -.032 21.236 17.337 1039.61644 .4806 1.558 99.13 68.17 1.000 1.000 .004 21.272 17.336 1109.319'5 .5107 1.656 99.2C 68.47 1.001 1.000 .018 21.285 17.336 1178.79146 .5403 1.752 99.2u 68.48 1.001 1.000 .019 21.287 17.331 1247.11047 .5703 1.849 99.16 68.47 1.000 1.000 .009 21.277 17.342 1316.35118 .6004 1.947 99.16 68.18 1.001 .999 .013 21.281 17.323 1385.82449 .800 2.595 99.12 68.15 1.000 1.001 .000 21.268 17.360 1847.431650 1.000 3.26 99.18 68.17 1.001 1.000 .013 21.281 17.336 2309.04451 1.2004 3.692 99.30 68.19 1.002 .999 .041 21.309 17.318 2770.655

52 1.400 4.541 99.2 68.50 1001 .998 .02 21295 17.306 3232.26553 1.6002 5.188 99.00 68.52 .999 .997 -. 025 21.243 17.288 3693.41151 1.6003 5.637 99.05 68.56 .999 .995 -. 014 21.254 17.212 1155.255
55 2.00ou -6.486 99.12 68.51 1.000 .998 .002 21.270 17.300 1617.09656 2.2005 7.135 99.16 68.59 1.000 .993 .010 21.278 17.212 5078.93757 2.4002 7.782 99.22 68.52 1.001 .997 .023 21.291 17.283 5539.855
58 2.6001 8.131 99.06 68.53 1.000 .996 -.011 21.257 17.271 6001.23559 2.800 9.080 99.03 68.54 .999 .996 -. 018 21.250 17.259 6463.53860 3.0004 9.728 99.26 68.17 1.001 1.000 .031 .299 1 37 6925.148

Table 49.



JOB KLD66 TAPE 3166R- FILES 160-169t RUNS 10.01-10.10 04/12/79

RUN NO, 10. POINT 2. GRID NO, 3

BOUNDARY LAYER PROPERTIES STANDARDLINEAR SUBLAYER
INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 99,6G6 99,606
FREE STREAM TEMPERATURE = 68.803

WALL TEMPERATURE = 85.180
WALL HEAT FLUX = 07827

FREE STREAM DENSITY = .07647
FREE STREAM KINEMATIC VISCOSITY = .0001596

DENSITY OF FLUID AT WALL = o07417
KINEMATIC VISCOSITY OF FLUID AT WALL = .O01684

WALL/FREE STREAM DENSITY RATIO = o96994
LOCATION REYNOLDS NUMBER (REX) = 624159.74
INPUT VALUE OF VELOCITY DELTA = .43000

INPUT VALUE OF TEMPERATURE DELTA = 49000
CALCULATED DELTA = .32220
DELTA 99,5% INPUT = .00000

DISPLACEMENT THICKNESS (DELSTAR) = ,04005 .040G2
MOMENTUM THICKNESS (THETA) = .02825 902849

ENERGY-DISSIPATION THICKNESS = .05086 05108
ENTHALPY THICKNESS .DD092 *DC093

SHAPE FACTOR 12 (DELSTAR/THETA) = 1,41783 .O40464
SHAPE FACTOR 32 !ENERGY/THETA) = 1.80038 1,79271

MOMENTUM THICKNESS REYNOLDS NUMBER = I69,41 1482.03
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2083,38 2081,71

SKIN FRICTION COEFFICIENT = s004243
FRICTION VELOCITY = 4,65864

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5000000

WAKE STRENGTH = .05301

CLAUSERS 'DELTA' INTEGRAL = -. 73139 -. 83601
CLAUSEPS 'G' INTEGRAL = 4,89388 4,76306

DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,C3667 $03910
MOMENTUM THICKNESS - CONSTANT DENSITY = .02843 s02868

SHAPE FACTOR 12 - CONSTANT DENSITY = 1,28983 1,36327

LOCATION -X- 12.00000

Z = .6 INCHES

Table 50.
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JO AL086 TAPE 3166R- FILES 160-169o RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 2. 6RID NO. 3

REDUCED PROFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU Uf*) T(*l .(*l

1 .0049 .015 43.88 78.69 .41 .396 -11.962 9.419 6.875 11.363

2 .0067 .021 52.09 77.97 .523 .40 -10.199 11.182 7.639 15.S11

3 .0079 .025 53.96 77.38 .542 .476 -9.798 11.583 8.267 18.277

8 .0089 .028 56.11 76.91 .563 .505 -9.336 12.045 8.761 20.582

.0109 .034 60.10 76.22 .603 .57 -8.481 12.900 9.894 25.191

6 .0129 .040 62.32 75.75 .626 .576 -8.004 13.377 9.969 29.801

7 .0149 .046 68.00 75.16 .643 .612 -7.644 13.737 10.617 34.410

a .01o6 .052 65.59 74.99 .658 .622 -7.302 14.079 10.798 38.328

9 .0178 .055 66.01 78.87 .663 .629 -7.213 14.168 10.920 41.098

10 .0199 .062 67.10 78.57 .674 .688 -6.977 14.404 11.246 85.938

11 .0220 .068 67.91 74.36 .682 .661 -6.604 14.577 11.86S 50.774

12 .0240 .075 68.7Z 78.21 .690 .670 -6.629 14.752 11.619 55.384

13 .0256 .080 69.49 7j.08 *698 *678 -6.865 14.916 11.759 59.071

18 .0320 .099 71.18 73.54 .715 .711 -6.101 15.28C 12.330 73.822

15 .0391 .121 73.29 73.12 .736 .737 -5.648 15.733 12.780 90.186

16 .046C .143 75.02 72.81 .753 .756 -5.278 16.103 13.111 106.089

17 .0519 .161 76.86 72.56 .772 *771 -4.862 16.499 13.374 119.687

18 .0589 .183 78.04 72.26 .783 .789 -4.630 16.751 13.690 135.820

19 .0659 .205 79.63 72.00 .799 .805 -8.289 17.092 13.961 151.954

20 .0719 .223 8C.69 71.90 .810 .811 -4.061 17.320 14.070 165.782

21 .0792 .246 .i 71.64 .821 .827 -3.819 17.562 18.347 182.607

22 .0861 .267 83.24 71.89 .836 .836 -3.513 17.868 14.509 198.510

23 .0919 .285 88.21 71.30 .845 .848 -3.304 18.077 1:.708 211.878

28 .0988 .307 85.C2 71.11 .854 .859 -3.131 18.250 18.907 227.780

25 .1058 .326 85.81 70.93 .862 .870 -2.961 18.420 15.101 23.9i4

26 .1120 .386 86.68 70.76 .870 .881 -2.775 18.606 15.288 258.203

27 .1189 .369 88.18 70.67 *885 .886 -2.454 18.927 15.375 274.106

28 .1261 .391 88.61 70.67 .890 .886 -2.360 19.021 15.373 90.701

29 .1429 .844 90.72 70.25 .911 .912 -1.9D7 19.474 15.822 329.421

30 .1606 .499 92.46 70.02 .928 .926 -1.530 19.851 16.065 370.215

31 .1779 .52 93.47 69.81 .938 .939 -1.316 20.065 16.288 410.068

32 .1960 .608 94.61 69.61 .950 .951 -1.072 20.309 16.494 451.804

33 .2129 .661 95.61 69.54 .960 .955 -. 857 20.524 16.575 490.755

38 .2311 .717 96.75 69.32 .971 .968 -. 613 20.768 16.803 532.702
35 .2480 .770 97.31 69.26 .977 .972 -. 92 0.889 6.872 S7I. 52
36 .2661 .826 97.85 69.15 .982 .979 -. 378 1.03 16.982 61 69

37 .2632 .879 98.22 69.15 .986 .979 -. 297 21.088 16.987 652.780

38 .3CG9 .934 98.62 69.06 .990 .984 -. 211 21.170 17.078 693.575

39 .3307 1.026 99.22 68.98 .996 .992 -. 063 21.296 17.09 712.2S7

40 .3610 1.121 99.S1 68.92 .999 .993 -. 021 21.360 .731 8 2.091

81 .3909 1.213 99.26 68.89 .997 .995 -. 074 21.307 17.259 901.004

42 .4208 1.306 99.40 68.89 .998 .995 -. 045 21.336 17.260 969.917

43 .4S09 1.400 99.57 68.85 .CU .997 -.007 21.378 17.98 1039.290

4 .8811 1.893 99.63 68.81 1.00 1.000 .00S 386 17.388 1108.894

85 .511 1.586 99.62 68.80 1.000 1.000 .002 21.383 17.354 1177.807
86 .5410 1.679 99.70 68.80 1.001 1.000 .020 21.801 17.354 1246.950

47 .5709 1.772 99.50 68.81 .999 1.000 -.022 21.359 17.349 1315.863
88 .6009 1.865 99.73 68.78 1.001 1.001 .026 21.407 17.373 1385.006

89 .8C09 2.486 99.61 68.78 1.000 1.001 .000 21.381 17.378 1885.960

so 1.0009 3.107 99.56 68.78 1.000 1.004 -. 005 21.376 17.420 2306.914

51 1.2009 3.727 99.55 68.69 :999 1.007 -.013 1.g68 7.47 767.668

52 1.4C09 .388 99.56 68.76 1.000 .0C3 -. 006 . 75 17D2 31228.622

53 1.6006 8.968 99.72 66.69 1.001 1.007 .025 21.806 xr.qrs 36by.uab

58 1.8010 5.S90 99.61 68.73 1.000 1.005 .002 21.383 17.431 4150.961

SS 2.C1I0 6.210 99.75 68.72 1.0D1 1.005 .030 21.811 17.883 4611.915

56 2:2009 6.831 99.46 68.73 .999 1.005 -. 031 21 350 17.831 5072.639

57 2.40u
7 

7.851 99.56 68.75 1.000 1.00. -. 009 21.372 17.413 5533.132

8 2.6006 8.071 99.35 68.75 .997 1.003 -. 054 21.327 17.808 5993.856

59 2.8010 8.693 99.39 68.76 .998 1.003 -. 046 21.335 17.402 6855.732

60 3.0010 9.318 99.39 68.77 .998 1.002 -. 046 21.335 17.390 6916.686

I

Table 50.



JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 3. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 99.576 99.576
FREE STREAM TEMPERATURE = 69.320

WALL TEMPERATURE = 85.670
WALL HEAT FLUX = .07945

FREE STREAM DENSITY = .07640
FREE STREAM KINEMATIC VISCOSITY : 0001599

DENSITY OF FLUID AT WALL : .07411
KINEMATIC VISCOSITY OF FLUID AT WALL = .000L1687

wALL/FREE STREAM DENSITY RATIO: .97002
LOCATION REYNOLDS NUMBER IREX) = 622893.96
INPUT VALUE OF VELOCITY DELTA = .430UG

INPUT VALUE OF TEMPERATURE DELTA = .46000
CALCULATED DELTA =.30385
DELTA 99,5% INPUT = 00000

DISPLACEMENT THICKNESS (DELSTAR) = .03919 .03913
MOMENTUM THICKNESS (THETA) = *02744 .02785

ENERGY-DISSIPATION THICKNESS = o04954 .04994
ENTHALPY THICKNESS = .ODD86 .00086

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.42855 1.40498
SHAPE FACTOR 32 (ENERGY/THETA) = 1.80550 1.79303

MOMENTUM THICKNESS REYNOLDS NUMBER = 1424.16 1445.81
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 2034.49 2031.34

SKIN FRICTION COEFFICIENT = .004227
FRICTION VELOCITY = 4.b4792

LAw OF THE WALL CONSTANT (K) = 941000
LAW OF THE WALL CONSTANT (C) = 500000

WAKE STRENGTH = .09308

CLAUSERS 'DELTA' INTEGRAL = -,68576 -. 81993
CLAUSERS 'G' INTEGRAL = 4,92636 4o69910

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .03517 .03827
MOMENT JM THICKNESS - CONSTANT DENSITY = .02761 .02803

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.27415 1.36521

LOCATION -X- 12.00000
Z = -6 INCHES

Table 51.



JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUp" NO. 10. POINT 3. GRID NO. 3

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) T(+) Yf*1
1 .0063 .021 50.99 78.12 .512 .462 -10.454 10.969 7.853 1S..33
2 .0073 .024 52.86 77.66 .531 .490 -10.050 11.374 6.336 16.828

3 .0063 .027 55.72 77.20 .560 .518 -9.437 11.987 S.818 19.12i
4 .0093 .031 58.25 76.82 .585 .541 -8.892 12.532 9.206 21.420
5 .0103 .034 59.95 76.S4 .602 .558 -8.525 12.899 9.500 23.716
s .0121 .040 62.56 76.16 .628 .582 -7.961 13.463 9.89 17.848
? .0137 .045 63.76 75.92 .640 .596 -7.705 13.719 10.145 31.522
a .0143 .047 64.20 75.83 .645 .602 -7.610 13.813 10.237 32.899
9 .0163 .054 65.59 75.45 .659 .625 -7.311 14.113 10.632 37.491

10 .0163 .060 66.55 75.15 .668 .643 -7.106 14.317 10.945 42.082
11 .0206 .068 67.70 75.03 .680 .61 -6.858 14.56b 11.072 47.363
12 .0222 .073 68.46 74.89 .688 .660 -6.690 14.734 11.221 SI.036
13 .0236 .078 6.94 74.73 .692 .669 -6.591 14.833 11.380 54.250
14 .0256 .084 69.72 74.56 .700 .679 -6.423 15.001 11.556 58.842
15 .0276 .091 70.23 74.43 .705 .688 -6.315 15.109 11.699 63.433
16 .0296 .098 70.80 74.31 .711 .695 -6.191 15.233 11.822 68.025
17 .0312 .103 71.41 74.20 .717 .702 -6.060 15.364 11.936 71.698
18 .0373 .123 73.16 73.78 .735 .727 -5.684 15.740 12.368 65.703
19 .0443 .146 74.8- 73.36 .752 .753 -5.322 16.102 12.813 101.774
20 .0513 .169 76.95 73.06 .773 .772 -4.868 16. 56 13.1251 17.844
21 .0573 .189 78.13 72.81 .785 .787 -4.614 16.810 13.383 131.619
22 .0647 .213 79.56 72.55 .799 .802 -4.306 17.117 13.647 148.608
23 .0715 .235 80.96 72.3' .613 .817 -4.006 17.418 13.900 164.220
24 .C775 .2S5 82.22 72.16 .626 .827 -3.735 17.689 14.061 177.995
25 .0843 .278 83.33 71.96 .837 .839 -3.496 17.928 14.266 193.606
26 .0913 .301 84.19 71.72 .845 .853 -3.311 18.112 14.518 209.677
27 .0976 .321 85.13 71.56 .855 .663 -3.109 18.315 14.685 224.141
28 .1046 .344 86.14 71.38 .865 .874 -2.891 18.533 14.870 240.211
29 .1116 .367 87.06 71.18 .874 .886 -2.692 18.732 15.072 z56.282
30 .1175 .387 68.10 71.00 .885 .897 -2.469 18.955 15.265 269.827
31 .1247 .410 88.81 70.94 .892 .901 -2.316 19.108 15.327 286.357
32 .1316 .433 89.64 70.86 .900 .906 -2.138 19.286 15.412 302.198
33 .1485 .489 91.36 70.61 .918 .921 -1.767 19.657 15.667 340.998
34 .1662 .547 92.89 70.32 .933 .939 -1.439 19.985 15.977 381.634
35 .1835 .604 94.49 70.10 .949 .952 -1.095 20.329 16.203 421.351
36 .2016 .664 95.55 69.94 .960 .962 -. 866 20.558 16.362 462.906
37 .2185 .719 96.00 69.78 .968 .972 -. 675 20.748 16.530 501.705
38 .2366 .779 97.21 69.74 .976 .974 -. 510 20.914 16.570 S43.259
39 .2533 .834 97.68 69.69 .981 .978 -.409 21.015 16.630 581.599
40 .2716 .894 98.05 69.56 .985 .985 -. 328 21.096 16.758 623.613
41 .2883 .949 98.52 69.56 .989 .985 -. 227 21.196 16.764 661.953
42 .3065 1.009 98.81 69.50 .992 .989 -. 165 21.259 16.822 703.737
43 .3362 1.107 99.12 69.42 .995 .994 -. 098 21.326 16.912 771.923
44 .3668 1.207 99.18 69.38 .996 .996 -. 085 21.339 16.952 842.175
45 .3966 1.305 99.37 69.40 .998 .995 -. 045 21.378 16.929 910.590
46 .4266 1.404 99.44 69.35 .999 .998 -. 029 21.395 16.985 979.465
47 .4567 1.503 99.50 69.35 .999 .998 -. 016 21.408 16.982 1048.569
48 .4863 1.601 99.59 69.35 1.000 .998 .002 21.426 16.980 1116.525
49 .5165 1.700 99.64 69.31 1.001 1.001 .014 21.438 17.021 1165.859
so .5466 1.799 99.47 69.30 .999 1.001 -. 023 21.400 17.036 1254.963
51 .5766 1.898 99.59 69.32 1.000 1.000 .002 21.426 17.013 1323.837
52 .6063 1.995 99.50 69.28 .999 1.002 -. 016 21.408 17.050 1392.023
53 .8063 2.654 99.47 69.32 .999 1.000 -.024 21.400 17.008 1651.167
S4 1.0063 3.312 99.44 69.33 .999 .999 -. 29 21.395 16.997 1310.350
S5 1.2063 3.970 99.65 49.35 1.001 .998 016 21.440 16.985 769.514
S6 1.4063 4.628 99.02 69.36 .994 .998 -. 120 21.304 16.975 3228.677
57 1.6061 5.286 99.09 69.32 .995 1.000 -. 104 21.320 17.014 3667.382
58 1.6063 5.945 99.32 69.36 .997 .998 -. 056 21.368 16.975 4147.004
59 2.0066 6.604 99.30 69.32 .997 1.000 -.060 21.363 17.009 4606.857
60 2.2063 7.261 99.53 69.34 1.000 .999 -.009 21.415 16.991 5065.331
61 2.4062 7.919 99.46 69.36 .999 .998 -.024 21.400 16.972 5524.265
62 2.6061 8.577 99.24 69.39 .997 .996 -.073 21.351 16.939 5983.199
63 2.8063 9.236 99.32 69.37 .997 .997 -. 055 21.369 16.963 6442.822
64 3.0063 9.894 99.35 69.35 .998 .998 -. 049 21.375 16.980 6901.986

Table 51.



JOB KLD70 TAPE 3166R- FILES 69-92, RUNS 6.Ol-6.24 03/27/79

RUN NO. 6. POINT 7, GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y =35

FREE STREAM VELOCITY = 99.379 99.379
FREE STREAM TEMPERATURE = 71.677

WALL TEMPERATURE = 91s600
WALL HEAT FLUX = .07783

FREE STREAM DENSITY = .07569
FREE STREAM KINEMATIC VISCOSITY = .0001619

DENSITY OF FLUID AT WALL = .07295
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001728

wALL/FREE STREAM DENSITY RATIO = .96386
LOCATION REYNOLDS NUMBER (REX) = 1447419s62
INPUT VALUE OF VELOCITY DELTA = 1.30000

INPUT VALUE OF TEMPERATURE DELTA = 1.30000
CALCULATED DELTA = .67210

DELTA 99.52 INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = o08106 608093

MOMENTUM THICKNESS (THETA) = .05936 .05979
ENERGY-DISSIPATION THICKNESS = .10798 .10839

ENTHALPY THICKNESS = .00235 .00236
SHAPE FACTOR 12 (DELSTR/THETA) = 1.36548 1.35360
SHAPE FACTOR 32 (ENEk6Y/THETA) = 1.81897 1,81278

MOMENTUM THICKNESS REYNOLDS NUMBER = 3036.21 3058.03
DISPLACEMENT THICKNESS REYNOLDS NUMBER 414S.89 4139.36

SKIN FRICTION COEFFICIENT = .003559
FRICTION VELOCITY = 4.27000

LAi OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .12980

CLAUSERS 'DELTA' INTEGRAL = -1.66128 -1.82861
CLAUSERS 'G' INTEGRAL = 10925438 9.93869

DISPLACEMENT THICKNESS - CONSTANT DENSITY = s07504 .07857
MOMENTUM THICKNESS - CONSTANT DENSITY = 905978 o06022

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.25538 1.30468

LOCATION -X- 28o30000

2 CENTERLINE

Table 52.



JOB KLD7C TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN N0. 6. POINT 7. GRID NO. 3

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELIA FT/SEC DEG.F U/UE THETA UTAU U(+) 71) Yl+)
1 .CC73 .C11 '6.77 83.53 .471 .405 -12.320 10.954 7.747 15.093
2 .0085 .013 49.46 82.70 .498 .447 -11.691 11.583 8.547 17.564
3 .0093 .C14 51.81 82.31 .521 .466 -11.141 12.133 P.923 19.211
4 0103 .C15 53.46 81.91 .538 .487 -10.749 12.525 9.312 21.270
5 .0117 .G17 55.09 81.30 .554 .517 -10.372 12.901 0.889 24.153
6 .0132 .020 57.29 81.C0 .576 .532 -9.857 13:417 1 .178 27.241
7 .G 147 .022 58.19 80.57 .586 .554 -9.647 13.627 10.594 30.330
8 .0157 .023 58.80 80.30 .592 .567 -9.503 13.771 10.850 32.389
9 *C175 .026 bD.6 80.08 .60. .578 -9.208 14.066 11.065 36.095

10 .0194 .029 60.99 79.75 .614 .595 -8.990 14.284 11.385 4C.008
11 .0215 .U32 61.79 79.58 .622 .603 -8.803 14.471 11.548 44.332
12 .0231 .034 62.38 79.36 .628 .614 -8.665 14.609 11.758 47.626
13 .0247 .L37 62.86 79.03 *b33 .631 -8.553 14.721 12.078 50.921
14 .02t>7 .04r, 63.62 79.C3 .64 .631 -8.375 14.899 12.071 55.039
15 .0286 .043 64.41 78.81 .648 .642 -8.190 15.84 12.282 58.951
16 .03C7 .046 64.84 78.63 .652 .651 -8.088 15.186 12.454 63.275
17 .0322 .048 65.17 78.53 ,656 .656 -8.012 15.262 12.551 66.364
18 .0367 .058 66.98 78.07 .74 .679 -7.587 15.687 12.997 79.748
19 .0455 .06b 68.59 77.75 .690 .695 -7.210 16.064 13.308 93.749
20 .0524 .078 69.91 77.46 .703 .710 -6.902 16.372 13.581 107.957
21 .0585 .C87 71.14 77.36 .716 .715 -6.614 16.660 13.677 120.517
22 .0657 .098 72.19 77.10 .726 .728 -6.369 16.905 13.926 135.342
23 .0727 .108 73.25 76.74 .737 .746 -6.119 17.155 14.272 149.756
24 .0787 .117 74. 45 76.61 .749 .752 -5.839 17.435 14.397 162.110
25 .0655 .127 75.28 76.50 .758 .758 -5.643 17.631 14.508 176.112
26 .0925 .138 76.26 76.40 .767 ,763 -5.415 17.859 14,598 190.525
27 .0983 .146 76.95 76.15 .774 ,77 -5.253 18,021 14445 202.468
28 .1055 .157 77.70 75.91 .782 .788 -5.078 18.196 15.072 217.293
29 .1124 .167 78.53 75.78 .790 .794 -4.883 18.391 15.195 231.501
30 .1186 .177 79.37 75.76 .799 .795 -4.687 18.587 15.214 244.267
31 .1254 .187 79.94 75.72 .804 .797 -4.553 18.721 15.258 258.269
32 .1325 .197 80.82 75.48 .813 .809 -4.347 18.927 15.487 272.888
33 .1496 .223 82.22 74.99 .827 .834 -4.018 19.256 15.958 308.098
34 .1671 .249 83.77 74.97 .843 .835 -3.655 19.619 15.973 344.132
35 .1844 .274 84.89 74.72 .654 .847 -3.392 19.881 16.209 379.753
36 .2026 .301 86.32 74.37 .869 .865 -3.059 20.215 16.554 417.228
37 .2193 .326 87.36 74.25 .879 .871 -2.815 20.459 16.662 451.615
38 .2374 .353 88.22 74.15 .888 .876 -2.614 20.659 16.764 488.884
39 .2543 .378 89.48 73.96 .900 .885 -2.317 20.957 16.944 523.682
40 .2727 .406 90.09 73.74 .907 .896 -2.175 21.098 17.151 561.569
41 .2895 .441 90.36 73.54 .909 .906 -2.112 21.162 17.348 S96.161
42 .3074 .457 91.03 73.45 .916 .911 -1.954 21.319 17.434 633.018
43 .3371 .502 92.29 73.11 .929 .928 -1.660 21.614 17.759 694.173
44 .3675 .547 93.40 72.96 .944 .936 -1.401 21.873 17.907 756.768
45 .3977 .592 94.24 72.75 .948 .946 -1.202 22.071 18.102 818.952
46 .4277 .636 94.96 72.57 .956 .955 -1.035 22.239 18.283 880.724
47 .4573 .680 95.35 72.52 .959 .958 -. 943 22.331 18.326 941.672
48 .4873 .725 95.84 72.46 .964 .960 -. 829 22.445 18.381 1003.444
49 .5177 .77C 96.38 72.30 .970 .969 -. 702 22.572 18.543 1066.040
50 .5475 .815 96.80 72.23 .974 .972 -. 604 22.670 18.606 1127.400
51 5775 .859 97.20 72.C8 .978 .980 -. 511 22.763 18.747 1189.172
52 .6075 .9044 975.A 72.05 .983 .981 -. 395 22.879 18.779 1250.944
53 .8073 1.201 98.92 71.64 .995 .992 -. 107 23.167 16.980 1662.345
54 1.0077 1.499 99.24 71.75 .999 .996 -.032 23.242 19.070 2074.982
55 1.2076 1.797 99.42 71.70 1.0C .999 .008 23.282 19.112 2486.589
56 1.4074 2.094 99.37 71.69 1.000 .999 -. 003 23.271 19.128 2897.990
57 1.6071 2.391 99.35 71.70 1.000 .999 -. 007 23,267 19.113 3309.186
58 1.8076 2.69C 99.42 71.64 1.000 1.002 .010 23.284 19.172 3722.028
59 2.0079 2.988 99.36 71.64 1.000 1.002 -.005 23.269 19.171 4134.459

Table 52.



JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 4. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYERINTERPOLATION FUNCTION FROMTO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 99.588 99.588
FREE STREAM TEMPERATURE = 69.822

WALL TEMPERATURE = 89.070
WALL HEAT FLUX = .07719FREE STREAM DENSITY = .07633

FREE STREAM KINEMATIC VISCOSITY = .0001601
DENSITY OF FLUID AT WALL = .07365KINEMATIC VISCOSITY OF FLUID AT WALL = .0001706WALL/FREE STREAM DENSITY RATIO = .96492

LOCATION REYNOLDS NUMBER (REX) = 1461518.06INPUT VALUE OF VELOCITY DELTA = 1.10000
INPUT VALUE OF TEMPERATURE DELTA = 1.30000

CALCULATED DELTA = .67762DELTA 99.5% INPUT = 000000DISPLACEMENT THICKNESS (DELSTAR) = .08466 .08460
MOMENTUM THICKNESS (THETA) = .06199 .06223

ENERGY-DISSIPATION THICKNESS = .11212 .11234
ENTHALPY THICKNESS = .00215 .00216SHAPE FACTOR 12 (DELSTAR/THETA) = 1.36553 1.35935

SHAPE FACTOR 32 (ENERGY/THETA) = 1.80855 1.80509MOMENTUM THICKNESS REYNOLDS NUMBER = 3212.99 3225.35
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 4387,44 4384.37

SKIN FRICTION COEFFICIENT = .003470
FRICTION VELOCITY = 4o22296

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .18803

CLAUSERS 'DELTA' INTEGRAL = -1.81773 -1.94426
CLAUSERS 'G' INTEGRAL = 11.17843 II.005S8DISPLACEMENT THICKNESS - CONSTANT DENSITY = .07979 .08244MOMENTUM THICKNESS - CONSTANT DENSITY = .06241 .06266SHAPE FACTOR 12 - CONSTANT DENSITY = 1.27857 1,31584

LOCATION -X- 28.20000

Z *6 INCHES

Table 53.

I



JOb KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 4. GRID NO. 3

REDUCED PROFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAu U(* T( y1 .0054 .008 37.48 82.07 .376 .364 -14.708 8.874 6.768 11.2032 .0071 .011 45.22 81.13 .454 .413 -12.874 10.709 7.682 14.7103 .0063 .012 48.06 8C.52 .483 .444 -12.202 11.381 8. 5 17.1864 0094 .014 50.7b 80.04 .510 .469 -11.562 12.021 8. 5 19.4555 .0117 .017 54.38 79.06 .546 .520 -10.706 12.876 9.684 24.2016 *0137 .020 56.62 78.58 .569 .545 -10.174 13.408 10.1 5 28.3277 .0153 .023 57.86 718.47 .581 .551 -9.881 13.702 10.251 31.6288 .0172 025 59.06 77.95 .593 .578 -9.596 13.986 10.756 35.5489 .0163 .027 59.74 77.79 .600 *586 -9.435 14.148 10.906 37.81710 .02C3 .030 60.67 77.57 .609 .598 -9.217 14.366 11.124 41.94411 .0223 .033 61.37 77.21 .616 :616 -9.051 14.531 11.467 46.07012 .0243 .036 62.10 76.94 .624 .630 -8.876 14.706 11.727 50.19613 .02bl .039 62.66 76.85 .629 .635 -8.740 14.843 11.816 53.91014 .032& .046 64.4C 76.52 .647 .652 -8.333 15.250 12.135 66.90815 .0395 .058 66.18 76.12 .665 .673 -7.910 15.673 12.523 81.55616 .C463 .066 67.90 75.77 .682 .691 -7.503 16.080 12.858 95.58517 .0524 .077 69.03 75.31 .693 .715 -7.237 16.345 13.304 108.170

18 .0593 .G88 70.10 75.20 .704 .721 -6.982 16.b00 13.414 122.40619 .0663 .696 71.51 74.98 .718 .732 -6.649 16.934 13.624 136.84820 .0724 .107 72.48 74.71 .728 .746 -6.420 17.163 13.686 149.43321 .0793 .117 73.39 74.59 .737 .752 -6.205 17.378 14.001 163.66922 .08b4 .126 74.12 74.28 .744 .768 -6.031 17.552 14.298 176.31723 .0923 .136 74.93 74.37 .752 .764 -S.836 17.744 14.220 190.48924 0997 .147 76.19 74.04 .765 .781 -5.541 18.042 14.532 205.75725 .1063 .157 76.94 73.95 .773 .785 -5.364 18.218 14.617 219.373
26 .1123 .166 77.46 73.82 .778 .792 -5.235 18.347 14.750 231.75227 .1194 .176 78.08 73.64 .784 .802 -5.092 18.490 14.925 246.40028 .1263 .186 78.83 73.60 .792 .804 -4.916 18.667 14.961 260.63629 .1438 .212 80.47 73.19 .808 .825 -4.526 19.056 15.359 296.74130 .1611 .238 81.59 72.86 .819 .842 -4.263 19.320 15.673 332.433
31 .1788 .264 83.47 72.73 .838 .849 -3.817 19.766 15.801 368.95132 .1964 .290 84.96 72.68 .853 .851 -3.464 20.119 15.849 405.26233 .2137 .315 85.97 72.24 .863 .874 -3.225 20.358 16.271 440.954
34 .2314 .342 87.04 72.02 .874 .886 -2.970 20.612 16.487 477.47235 .2484 .367 87.96 71.93 .883 .891 -2.754 20.829 16.579 S12.54536 .2663 .393 88.82 71.61 .892 .907 -2.550 21.032 16.885 549.47537 .2834 .418 89.97 71.53 .903 .911 -2.278 21.304 16.961 584.75538 .3013 .445 90.57 71.41 .909 .918 -2.135 21.448 17.080 621.68539 .3311 .489 91.99 71.26 .924 .926 -1.799 21.783 17.227 683.16740 .3613 .533 92.94 71.01 .933 .938 -1.575 22.008 17.463 745.473
41 .3913 .576 94.06 70.e0 .9#5 .949 -1.308 22.274 17.668 807.36742 .4219 .623 94.90 70.75 .953 .952 -1.111 22.471 17.719 870.49943 .4513 .666 95.27 70.55 .957 .962 -1.024 22.559 17.909 931.15644 .4814 .710 95.76 70.48 .962 .966 -. 902 22.680 17.976 993.256
45 .5117 .755 96.32 70.34 .967 .973 -. 773 22.809 18.117 1055.76946 .5416 .799 96.83 70.31 .972 .975 -. 654 22.929 18.143 1117.45747 .5716 .844 96.95 70.21 .974 .980 -. 624 22.958 18.235 1179.35148 .6013 .887 97.89 70.17 .983 .982 -.401 23.182 18.278 1240.62649 .8014 1.183 99.12 69.95 .995 .993 -. 112 23.471 18.489 1653.46050 1.0014 1.478 99.51 69.87 .999 .998 -.020 23.563 18.570 2066.08751 1.2014 1.773 99.63 69.81 1.000 1.001 .010 J3.592 18.624 2478.71552 1.4014 2.668 99.48 69.82 .999 1.000 -. 025 3.558 18.613 2891.342
53 1.6012 2.363 99.65 69.83 1.001 .999 .01b 23.by8 18.bUz 3u4,05154 1.8014 2.658 99.66 69.81 1.001 1.001 .018 23.601 18.624 3716.59755 2.0013 2.953 99.61 69.78 1.D00 1.002 .004 23.587 18.651 4129.01856 2.2014 3.249 99.65 69.81 1.001 1.001 .014 23.597 18.624 4S41.85257 2.4012 3.544 99.66 69.76 1.001 1.003 .021 23.604 18.673 4954.06658 2.6012 3.839 99.53 69.79 .999 1.001 -. 013 23.569 18.640 5366.694
59 2.8014 4.134 98.98 69.83 .994 .999 -. 144 23.438 18.602 5779.734
60 3.0014 4.429 99.11 69.82 .995 1.000 -. 114 23.469 18.619 6192.361

Table 53.



JOB KLD70 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 11. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INIERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY : 99.159 99.159
FREE STREAM TEMPERATURE = 7C.710

WALL TEMPERATURE = 91.9b
WALL HEAT FLUX = .07763

FREE STREAM DENSITY = o07597
FREE STREAM KINEMATIC VISCOSITY = .0001611

DENSITY OF FLUID AT WALL = .07305
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001727

WALL/FREE STREAM DENSITY RATIO: .96148
LOCATION REYNOLDS NUMBER (REX) = 1862132.25
INPUT VALUE OF VELOCITY DELTA : 1.30000

INPUT VALUE OF TEMPERATURE DELTA : 1.60000
CALCULATED DELTA : .79721

DELTA 99.5% INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = .09812 .09842

MOMENTUM THICKNESS (THETA) = .07265 .07274
ENERGY-DISSIPATION THICKNESS = .13171 .13169

ENTHALPY THICKNESS = .00293 .00293
SHAPE FACTOR 12 (DELSTAR/THETA) : 1.35067 1.35297
SHAPE FACTOR 32 (ENERGY/THETA) : 1.81292 1.81040

MOMENTUM THICKNESS REYNOLDS NUMBER : 3726.75 3731.45
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 5033.62 5048.55

SKIN FRICTION COEFFICIENT : .003357
FRICTION VELOCITY = 4.14280

LAW OF THE WALL CONSTANT (K) = .410O0
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .19475

CLAUSERS 'DELTA' iNTEGRAL = -2.17566 -2.28635
CLAUSEQS '6' INTEGRAL : 12.63266 12.74644

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .09306 .09552
MOMENTUM THICKNESS - CONSTANT DENSITY : .07318 .07327

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.27175 1.30365

LOCATION -X- 36.30000

Z : CENTERLINE

Table 54.
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JOb KLD70 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 11. GRID NO. 3

REDUCED PROFILE DATA

y / U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(o) v(*1
S.0C43 .005 36.62 85.76 .369 .292 -15.096 8.839 5.805 8.657
2 .CC56 *CC7 38.78 84.61 .391 .346 -14.574 9.361 6.887 11.256
3 .0063 .008 41.47 83.98 .418 .375 -13.926 10.009 7.464 12.656
4 .0075 .009 45.54 83.17 .459 .414 -12.942 10.993 8.227 15.055
5 .0G65 011 48.73 82.60 .487 .440 -12.268 11.667 8.755 17.055
6 .01c1 *U13 52.01 61.74 .524 .481 -11.382 12.553 9.557 20.254
7 1011L .014 53.59 81.32 .540 .501 -11.001 12.935 9.951 22.853
8 .0128 .016 55.C7 80.93 .555 .519 -10.643 13.292 10.322 25.652
9 0147 .018 56.4b 80.41 .569 .544 -10.306 13.629 10.809 29.451

10 .C163 .020 57.2b 80.08 .577 .559 -10.113 13.822 11.119 32.650
11 .0183 .L23 58.41 79.73 .589 .575 -9.835 14.100 11.439 36.649
12 .0201 .U25 59.27 79.45 .598 .589 -9.629 14.306 11.707 40.247
13 .0215 .027 59.65 79.18 .6C2 .6C2 -9.538 14.398 11.960 43.047
14 .C237 .030 60.61 79.01 .611 .609 -9.3C5 14.63G 12.115 47.445
15 .0253 .032 60.97 78.88 .615 .616 -9.219 14.716 12.237 50.644
16 .0277 .035 61.93 78.56 .625 .631 -8.966 14.950 12.539 55.443
17 .C292 .037 62.19 78.57 .627 .630 -8.925 15.010 12.529 58.442
18 .0356 .i45 63.96 78.05 .645 .655 -8.497 15.439 13.014 71.238
19 .C424 .053 65.72 77.53 .663 .679 -8.071 15.865 13.498 84.833
20 .0494 .062 66.96 77.23 .675 .693 -7.768 16.167 13.784 98.829
21 ,C555 .070 b8.29 76.97 .689 .706 -7.451 16.484 14.029 111.025
22 .C625 .076 69.39 76.78 .700 .714 -7.186 16.750 14.201 125.021
23 .0E93 .087 70.2b 76.51 .709 .727 -6.976 16.959 14.453 138.617
24 .0755 .C95 71.46 76.20 .721 .742 -6.680 17.255 14.747 151.013
25 .0824 .103 72 36 75.98 .730 .752 -6.470 17.466 14.951 164.808
26 .0892 .112 73.11 75.90 .737 .756 -6.289 17.647 15.025 178.604
27 .0953 .120 73.80 75.71 .744 .765 -6.122 17.813 15.203 190.600
28 .1C25 .129 74. 80 75.51 .754 .774 -5.879 18.056 15.393 204.996
29 .1097 ,136 75 45 75.26 .761 .786 -5.722 18.213 15.624 219.391
30 .1155 ,145 76.C6 75.21 .767 .788 -5.575 18.361 15.673 230.988
31 .12214 .154 76.83 75.20 .775 .789 -5.391 18.544 15.679 244.783
32 .1293 .162 77.66 75.11 .783 .793 -5.189 18.746 15.763 258.579
33 .1466 .184 79.67 74.74 .797 .810 -4.848 19.087 16.111 293.16B8
34 .1642 .206 80.20 74.34 .609 .829 -4.576 19.359 16.489 328.357
35 .1817 .228 81.66 74.23 .824 .834 -4.224 19.712 16.589 363.346
36 .1995 .250 82.E5 74.04 .836 .843 -3.936 19.999 16.766 398.935
37 .2166 .272 83.98 73.80 .847 .855 -3.664 20.271 16.989 433.124
38 .2343 .294 64.95 73.74 .857 .858 -3.430 20.505 17.049 468.513
39 .2517 .316 86.19 73.46 .869 .871 -3.131 20.805 17.308 503.302
40 .2696 .33b 86.61 73.23 .873 .881 -3.028 20.907 17.523 539.091
41 .2869 .360 87.71 73.10 .885 .887 -2.763 21.172 17.641 573.680
42 .3045 *362 86.37 72.86 .891 .899 -2.604 21.331 17.866 608.869
43 .3394 .426 89.95 72.61 .907 .911 -2.224 21.712 18.102 678.647
44 .3743 .470 91.13 72.47 .919 .917 -1.938 21.998 18.238 748.425
45 .4095 .514 92o14 72.11 .929 .934 -1.694 22.241 18.572 816.803
46 .4445 .558 93.05 71.98 .938 .940 -1.475 22.460 18.693 888.781
47 .4795 .602 94.01 71.75 .946 .951 -1.242 22.693 18.911 958.760
48 .5144 .645 94.51 71.61 .953 .958 -1.123 22.813 19.040 1028.538
49 .5494 .689 95.33 71.61 .961 .958 -. 925 23.010 19.036 1098.516
50 .5845 .733 95.82 71.47 .966 .964 -. 806 23.129 19.173 1168.694
51 .6195 .777 96.44 71.37 .973 .969 -. 657 23.279 19.266 1238.672
52 .6545 .821 96.73 71.29 .975 .973 -. 586 23.349 19.339 1308.650
53 .6894 .665 97.22 71.18 .980 .978 -.469 23.466 19.437 7 .4
5 .7243 .909 97.46 71.21 .983 .977 -.409 23.526 19.417 1449.206
55 .7593 .952 97.82 71.07 .987 .983 -,323 23.612 19.542 1518.184
56 .7943 .996 97.92 71.01 .988 .986 -. 298 23.637 19.605 1588.162
57 .8293 1.040 97.96 70.99 .986 .987 -. 289 23.646 19.620 1658.140
58 .8643 1.084 98.29 70.94 .991 .989 -,210 23.725 19.667 172e.118
59 .8995 1.128 98.42 70.92 .993 .990 -. 179 23.756 15.682 1798.496
60 .9347 1.173 98.!9 70.95 .994 .989 -. 138 23.797 19.657 1868.874
61 .9694 1.216 98.65 70.92 .995 .990 -. 122 23.813 19.688 1936.253
62 1.0046 1.260 96.65 70.91 .995 .991 -. 1?2 23.813 39.698 20D8.630
63 1.2893 1.617 99.00 70.79 .998 .996 -. 039 23.897 19.803 2577.852
64 1.5753 1.976 99.16 70.75 1.000 .998 .01 23.937 19.839 3149.673
65 1.8615 2.335 99.15 70.73 1.000 .999 -.003 23.933 19.865 3721.893
66 2.1471 2.693 99.16 70.73 1.000 .999 .001 23.937 19.865 4292.915
67 2.4325 3.051 99.05 70.68 .999 1.002 -.027 23.908 19.912 4863.S36
68 2.7184 3.410 99.08 70.70 .999 1.000 -. 020 23.915 19.886 5435.157
69 3.0045 3.769 99.01 70.69 .998 1.001 -. 037 23.899 19.896 6007.177

Table 54.



JOB KLD70 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6s POINT 12. GRID NO. 3

PROPERTIES STANDARD
BOUNDARY LAYER LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y*=35

FREE STREAM VELOCITY = 99.283 99.283
FREE STREAM TEMPERATURE = 71,407

WALL TEMPERATURE = 92.650
WALL HEAT FLUX = .07772

FREE STREAM DENSITY = s07587
FREE STREAM KINEMATIC VISCOSITY : .0001615

DENSITY OF FLUID AT WALL = .07296
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001731

wALL/FREE STREAM DENSITY RATIO .,96154
LOCATION REYNOLDS NUMBER (REX) = 2274682o56
INPUT VALUE OF VELOCITY DELTA = 1.30000

INPUT VALUE OF TEMPERATURE DELTA : 1.60000
CALCULATED DELTA = ,94764

DELTA 99.52 INPUT = .00000
DISPLACEMENT THICKNESS (VELSTAR) = 011196 ,11205

MOMENTUM THICKNESS (THETA) = ,08313 .08331
ENERGY-DISSIPATION THICKNESS = 015090 o15102

ENTHALPY THICKNESS = .00344 o0344

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.34687 1.34491
SHAPE FACTOR 32 (ENERGY/THETA) = 1.81532 1981272

MOMENTUM THICKNESS REYNOLDS NUMBER = 4259.70 4269.14

DISPLACEMEN;T THICKNESS REYNOLDS NUMBEP = 5737.26 574159
SKIN FRICTION COEFFICIENT = .003299

FRICTION VELOCITY = 4.11184
LAW OF THE WALL CONSTANT (K) .41000

LAW OF THE WALL CONSTANT (C) = 5.00000
WAKE STRENGTH = ,15631

CLAUSERS 'DELTA' INTEGRAL = -2.49264 -2.62331
CLAUSERS 'G' INTEGRAL = 14*47585 14.41140

DISPLACEMENT THICKNESS - CONSTANT DENSITY = 10590 :10865

MOMENTUM THICKNESS - CONSTANT DENSITY = ,08373 ,08393
SHAPE FACTOR 12 - CONSTANT DENSITY = 1,26470 1,29453

LOCATION -X- 44,38998

Z = CENTERLINE

Table 55.



JOB KLDO7 TAPE 31b6R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 12. GRID NO. 3

REDUCED PPOFILE DATA

Y Y/ u T U-uE
N INCHES DELTA FI/SEC DEG.F U/UE THETA UTAU UI) ) y
1 0C53 . Cb 37.87 85.66 .381 .329 -14.936 9.210 6.477 10.5S4
2 .0065 .C07 41.09 84.49 .414 .384 -14.152 9.993 7.58 12.930
3 .0073 .008 43.95 83.89 .443 .412 -13.458 10.688 8.112 14.514
4 .C085 .CU9 47.21 83.32 .476 .439 -12.663 11.483 8.641 16.890
5 .0095 .010 49.26 83.C0 .496 .454 -12.165 11.981 8.941 16.870
6 .C111 .012 51.F1 82.32 .522 .486 -11.545 12.601 9.568 22.038
7 .0127 .013 53.66 61.77 .540 .512 -11.096 13.050 10.077 25.206
8 .0137 .014 54.61 81.52 .550 .524 -10.864 13.281 11.308 27.186
9 .0155 .016 56.10 81.18 .565 .540 -10.502 13.644 10.628 30.750
10 .0178 .019 57.65 80.64 :t81 :565 -10.124 14.021 11.121 35.304
11 .019" .C21 58.20 80.61 .586 .567 -9.991 14.155 1 1 7 38.473
12 .C212 ..22 58.97 80.33 .594 .580 -9.804 14.342 11.409 42.037
13 .0226 .02, 59.!2 60.26 .599 .583 -9.671 14.475 11.473 44.809
14 .02.,i .026 60.35 60.00 .608 .596 -9.469 14.677 11.722 48.571
15 .0263 .028 60.77 79.69 .612 .610 -9.367 14.779 12.003 52.135
16 .0263 .030 61.48 79.74 .619 .608 -9.195 14.951 11.959 56.095
17 .03.1 .032 61.99 79.66 .624 .612 -9.070 15.075 12.037 59.659
18 .033 .036 63.45 79.09 .639 .638 -8.713 15.432 12.558 71.936
19 .0437 .146 65.25 78.60 .6E7 .662 -8.278 15.868 13.018 86.568
2C .0

5
u4 .C

5
2 66.70 78.25 .672 .678 -7.924 16.221 13.338 99.854

21 .0567 .06G 67.89 77.94 .684 .693 -7.635 16.511 13,630 112.329
22 .0637 .067 69.05 77.82 .696 .698 -7.352 16.794 13.739 126.189
23 .0705 .L74 69.97 77.60 .705 .708 -7.128 17.017 13.939 139.654
24 .0763 .cF1 70.9b 77.47 .715 .715 -6.867 17.258 14.061 151.138
25 .0835 .088 71.84 77.27 .724 .724 -6.675 17.471 14.251 165.394
26 .0904 .L95 72.54 76.95 .731 .739 -6.503 17.642 14.545 179.057
27 .0964 .1C2 73.26 76.86 .738 .743 -6.328 17.817 14.627 190937
28 .1035 .109 74.13 76.65 .747 .753 -6.117 18.029 14.817 04.996
29 .1105 .117 74.49 76.S4 .750 .759 -6.030 18.116 14.926 218.856
30 .11 s .123 75.49 76.46 .760 .762 -5.787 18.359 14.997 230.736
31 .1233 .130 75.86 76.15 .764 .777 -5.696 18.449 15.284 244.201
32 .1304 .136 76.56 75.97 .771 .785 -5.527 18.619 15.448 258.259
33 .1476 .156 77.86 75.77 .784 .795 -5.210 16.935 15.638 292.316
34 .1651 .174 79.19 75.50 .798 .807 -4.887 19.259 15.886 326.967
35 .1828 .193 80.56 75.07 .811 .828 -4.555 19.591 16.287 362.014
36 .2003 .211 81.30 74.95 .819 .833 -4.372 19.773 16.394 396.665
37 .2177 .230 82.47 74.87 .831 .837 -4.090 20.056 16.470 431.118
38 .2354 .248 83.36 74.49 .840 .855 -3.873 20.272 16.820 486.165
39 .2526 .267 84.26 74.43 .8649 o858 -3.654 20.492 16.881 500.222
40 .2707 .286 85.16 74.22 .858 .868 -3.435 20.711 17.072 536.061
41 .2873 .303 86.02 74.10 .866 .873 -3.227 20.919 17.179 568.930
42 .3055 .322 86.55 74.02 .872 .877 -3.096 21.050 17.259 604.967
43 .3405 .359 88.11 73.84 .887 .885 -2.717 21.429 17.423 674.270
44 .3758 .397 89.33 73.37 .900 .908 -2.420 21.725 17.862 744.166
45 .4105 .433 90.39 73.27 .910 .912 -2.163 21.982 17.955 812.874
46 .4457 .470 91.13 73.02 .918 .924 -1.983 22.163 18.181 682.572
47 .4803 .507 92.42 72.90 .931 .930 -1.669 22.477 18.294 951.082
48 .5155 .544 93.C8 72.72 .938 .938 -1.508 22.638 18.464 1020.780
49 .55C6 .581 93.90 72.64 .946 .942 -1.309 22.836 18.533 1090.280
50 .5857 .618 94.6C 72.47 .953 .950 -1.140 23.006 18.694 1159.780
51 .6206 .655 95.06 72.41 .957 .953 -1.028 23.118 18.754 1228.884
52 .6555 .692 95.55 72.32 .962 .957 -. 907 23.239 18.836 1297.988
53 .6905 .729 96.01 72.23 .967 .961 -. 795 23.350 18.915 1367.290
54 .7253 .765 96.41 72.17 .971 .964 -.699 23.447 16.968 1436.196
55 .76C3 .802 96.99 71.98 .977 .973 -. 557 23.588 19.146 1505.498
56 .7953 .839 97.20 72.01 .979 .972 -. 5C6 23.639 19.117 IS74.800
57 .8303 .76 97.50 71.87 .982 .978 -.434 23.711 19.249 1644.103
58 .8655 .913 97.58 71.F4 .983 .980 -. 415 23.731 19.277 1713.801
59 .9005 .950 97.93 71.21 .986 .981 -. 329 23.816 19.308 1783.103
60 .935! .987 98.09 71.78 .988 .983 -. 289 23.856 19.335 1852.009
61 .9706 1.C24 98.12 71.72 .988 .985 -.282 23.863 19.391 1921.905
62 1.0057 1.061 98.51 71.71 .992 .986 -. 188 23.958 19.400 1991.405
63 1.2907 1.362 99.23 71.53 1.000 .994 -.012 24.134 19.561 2555.722
64 1.5765 1.664 99.26 71.43 1.000 .999 -.006 24.140 19.658 3121.623
65 1.8629 1.966 99.24 71.41 1.000 1.000 -.011 24.135 19.673 3688.712
66 2.1481 2.267 99.35 71.39 1.001 1.001 .016 24.162 19.693 4253.424
67 2.4334 2.568 99.44 71.42 1.002 .999 .038 24.184 19.668 4818.335
68 2.7194 2.670 99.42 71.40 1.001 1.001 .034 24.179 19.688 5384.632
69 3.C056 3.172 99.46 71.45 1.002 .998 .042 24.188 19.636 5951.325

Table 55.



JOB KLDB6 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 6. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARDLINEAR SUBLAYER
INTERPOLATION FUNCTION FROM

TO WALL WALL TO Y#:35

FREE STREAM VELOCITY = 990381 99.381
FREE STREAM TEMPERATURE = 70.545

WALL TEMPERATURE = 92.000
WALL HEAT FLUX = .07751

FREE STREAM DENSITY = .07622
FREE STREAM KINEMATIC VISCOSITY = .0001605

DENSITY OF FLUID AT WALL = *07326
KINEMATIC VISCOSITY OF FLUID AT wALL = .0001722

WALL/FREE STREAM DENSITY RATIO = .96111
LOCATION REYNOLDS NUMBER (REX) = 2280449.41
INPUT VALUE OF VELOCITY DELTA = 1.30000

INPUT VALUE OF TEMPERATURE DELTA = 1.30000
CALCULATED DELTA = .98546

DELTA 99.5% INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = .12054 .12052

MOMENTUM THICKNESS (THETA) = .08946 .08973
ENERGY-DISSIPATION THICKNESS = 916234 916256

ENTHALPY THICKNESS = 900339 .00340
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.34742 1.34317
SHAPE FACTOR 32 (ENERGY/THETA) = 1.81469 1.81163

MOMENTUM THICKNESS REYNOLDS NUMBER = 4615.56 4b29.45
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 6219.12 6218.12

SKIN FRICTION COEFFICIENT = *003201
FRICTION VELOCITY 4.'05536

LAW OF THE WALL CONSTANT (K) .41000
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH =.21501

CLAUSERS 'DELTA' INTEGRAL = -2.71332 -2.87025
CLAUSERS 'G' INTEGRAL = 16.24339 16.05896

DISPLACEMENT THICKNESS - CONSTANT DENSITY = 911394 911712
MOMENTUM THICKNESS - CONSTANT DENSITY = .09010 .09038

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.26451 1.29586

LOCATION -X- 44.20000

Z = -6 INCHES

Table 56.
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JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 6. GRID NO. 3

REDUCED PPOFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(+) T(+)
1 .0Ob4 .007 42.05 85.03 .423 .325 -14.138 10.368 6.410 12.620
2 .0074 .006 43.29 84.12 .436 .367 -13.830 10.676 7.246 14.583
3 .0086 .009 115.49 82.50 .458 .443 -13.288 11.218 8.737 16.938
4 .0101 .010 48.52 81.98 .488 .467 -12.542 11.964 9.213 19.882
5 .0115 .012 51.00 81.92 .513 .470 -11.930 12.576 9.271 22.630
6 .0126 .013 52.42 81.52 .527 .489 -11.580 12.926 9.644 24.789
7 .01'. .015 53.98 81.00 .5:3 .512 -11.195 13.311 10.115 28.322
8 .0164 .017 55.46 80.65 .558 .529 -10.830 13.676 10.437 32.247
9 .0184 .79 56.33 80.11 :567 .554 -10.617 13.889 10.935 36.173

10 .0201 .020 57.69 79.79 .580 .569 -10.281 14.225 11.235 39.510
11 .0214 .022 58.17 79.74 .585 .571 -10.162 14.344 11.275 42.061
12 .0233 .024 58.55 79.52 .589 .582 -10.068 14.438 11.478 45.790
13 .025cs .026 59.46 79.23 .598 .595 -9.845 14.661 11.750 49.912
14 .0274 .028 59.99 78.94 .604 .609 -9.713 14.793 12.012 53.837
15 .0292 .030 61.10 78.71 .615 .620 -9.440 15.L66 12.227 57.370
16 .03 4 .036 62.35 78.21 .627 .643 -9.130 15.376 12.686 69.539
17 .0425 .043 64.12 77.78 .645 .663 -8.696 15.810 13.082 83.474
18 .0495 .050 65.55 77.57 .660 .672 -8.343 16.163 13.271 97.213
19 .0554 .056 66.54 77.51 .670 .675 -8.099 16.4C7 13.325 108.794
20 .062. .063 67.62 76.99 .680 .699 -7.833 16.673 13.805 122.533
21 .069 .070 68.95 76.80 .694 .709 -7.503 17.003 13.985 136.272
22 .075u ,G77 69.64 76.52 .701 .721 -7.335 17.171 14.239 148.048
23 .0823 .084 70.62 76.50 .711 .723 -7.093 17.413 14.263 161.591
24 .0894 .091 71.04 76.35 .715 .729 -6.989 17.517 14.398 175.526
25 .0954 .097 72.16 76.16 .726 .738 -6.712 17.794 14.573 187.302
26 .1023 .104 72.80 76.07 .733 .743 -6.555 17.951 14.655 200.845
27 .1094 .111 73.67 75.95 .741 .748 -6.339 18.167 14.768 214.780
28 .1153 .117 74.15 75.63 .746 .763 -6.223 18.283 15.062 226.360
29 .1225 .124 74.80 75.40 .753 .774 -6.062 18.444 15.271 240.492
30 .1294 .131 75.57 75.43 .760 .772 -5.872 18.634 15.239 254.035
31 .1464 .149 76.86 75.10 .773 .788 -5.554 18.952 15.543 287.401
32 .1642 .167 78.39 74.76 .789 .804 -5.177 19.329 15.861 322.337
33 .1814 .184 79.08 74.46 .796 .818 -5.006 19.500 16.135 356.096
34 .1994 .202 80.51 74.23 .810 .828 -4.653 19.853 16.348 391.425
35 .2165 .220 81.71 74.19 .822 .830 -. 358 20.148 16.385 424.988
36 .2345 .238 82.49 73.86 .830 .846 -4.166 20.340 16.691 460.317
37 .2514 .255 83.05 73.65 .836 .855 -4.026 20.480 16.881 493.486
38 .2694 .273 84.12 73.65 .846 .855 -3.762 20.744 16.879 528.815
39 .2864 .291 85.17 73.26 .857 .874 -3.503 21.003 17.243 562.182
40 .3043 .309 86.02 73.18 .866 .877 -3.294 21.212 17311 597.314
41 .3393 .344 87.25 72.93 .878 .889 -2.991 21.515 17.539 666.009
42 .3743 .380 88.49 72.71 .890 .899 -2.686 21.820 17.749 734.705
43 .4095 .416 89.77 72.53 .903 .907 -2.370 22.136 17.910 803.792
4. .4445 .451 90.77 72.28 .913 .919 -2.124 22.382 18.139 872.488
45 .4794 .487 91.76 71.97 .923 .934 -1.879 22.627 18.425 940.986
46 .5144 .522 92.52 72.01 .931 .932 -1.691 22.815 18.385 1009.682
47 .5494 o558 93.06 71.82 .936 .941 -1.558 22.948 18.564 1078.377
48 .58.4 .593 93.8C 71.72 .944 .945 -1.375 23.131 18.652 1147.072
49 .6194 .629 94.61 71.57 .952 .952 -1.177 23.329 18.791 1215.767
50 .6545 .664 95.15 71.34 .957 .963 -1.044 23.462 19.002 1284.659
51 .6894 .700 95.48 71.23 .961 .968 .962 23.544 19.103 1353.157
52 .7244 .735 95.79 71.22 .964 .969 -. 886 23.620 19.118 1421.8 3
53 .7593 .771 96.42 71.11 .970 .974 -. 730 23.776 19.215 149U.3b2
$4 .7946 .606 96.89 71.12 .975 .973 -. 614 23.892 19.206 1559.635
55 .8294 .842 97.22 71.03 .978 .977 -. 532 23.974 19.292 1627.938
56 .8643 .877 97.14 71.05 .977 .976 -. 553 23.953 19.273 1696.437
57 .8993 .913 97.42 70.89 .980 .984 -. 483 24.023 19.421 1765.13258 .9343 .948 97.80 70.84 .984 .986 -. 390 24.116 19.460 1833.827
59 .9694 .984 97.94 70.93 .985 .982 -. 356 24.150 19.380 1902.719
60 1.0043 1.019 97.93 70.77 .985 .990 -. 358 24.148 19.534 1971.218
61 1.2765 1.295 99.16 70.58 .998 .998 -. 054 24.452 19.703 2505.470
62 1.5494 1.572 99.37 70.54 1.000 .000 -.002 24.504 19.744 3041.096
63 1.8223 1.849 99.40 70.55 I.Oco 1.000 .004 24.510 19.733 35 i.722
64 2.0951 2.126 99.37 70.55 1.000 1.000 -.002 24.50. 19.733 4112.152
65 2.3674 2.402 99.48 70.51 1.001 1.002 .025 24.531 19.769 4646.600
66 2.6405 2.679 99.51 70.52 1.001 1.001 .031 24.537 19.759 5182.619
67 2.9137 2.957 99.50 70.49 1.001 1.002 .028 24.534 19.785 5718.834
68 3.1862 3.233 99.50 70.51 1.001 1.002 .029 24.535 19.769 6253.675
69 3.4583 3.509 99.5b 70.54 1.002 1.000 .044 Z4.550 19.743 6787.730
70 3.7313 3.786 99.41 70.56 1.000 .999 .007 24.513 19.718 7323.553
71 4.0044 4.063 99.57 70.55 1.002 1.000 .048 24.554 19.733 7859.571

Table 56.



JOB KLD7O TAPE 3166R- FILES 69-92, RUNS 6.01-6.2k 03/27/79

RUN NO. 6. POINT 15. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 99.370 99.370
FREE STREAM TEMPERATURE = 71.969

WALL TEMPERATURE = 93*760WALL HEAT FLUX = .07696

FREE STREAM DENSITY = o07579
FREE STREAM KINEMATIC VISCOSITY = .0001618

DTNSITY OF FLUID AT WALL = 07281KINEMATIC VISCOSITY OF FLUID AT WALL z .0001737
WALL/FREE STREAM DENSITY RATIO = s96063
LOCATION REYNOLDS NUMBER (REX) = 2673238.91
INPUT VALUE OF VELOCITY DELTA = 1.42000

INPUT VALUE OF TEMPERATURE DELTA = 1.42000
CALCULATED DELTA = 1.0253
DELTA 99,5T INPUT = 000000

DISPLACEMENT THICKNESS (DELSTAR) = 912853 *12859
MOMENTUM THICKNESS (THETA) = .09632 .09653

ENERGY-DISSIPATION THICKNESS = o17524 .17539
ENTHALPY THICKNESS = 00364 .00364

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.33446 1.33216
SHAPE FACTOR 32 (ENERGY/THETA) = 1.81938 1.81692MOMENTUM THICKNESS REYNOLDS NUMBER = 4930o75 4941.6D

DISPLACEMENT THICKNESS REYNOLDS NUMBER = 6579o88 6583.01
SKIN FRICTION COEFFICIENT e003196

FRICTION VELOCITY 4.05276
LAW OF THE WALL CONSTANT (K) .41000
LAW OF THE WALL CONSTANT (C) 5.O0000

WAKE STRENGTH .170T1

CLAUSERS 'DELTA' INTEGRAL = -2092181 -3.06369
CLAUSERS 'G' INTEGRAL = 16.76415 16o66496DISPLACEMENT THICKNESS - CONSTANT DENSITY = .12203 .12495

MOMENTUM THICKNESS - CONSTANT DENSITY = *09701 .09723
SHAPE FACTOR 12 - CONSTANT DENSITY = 1.25792 1.28510

LOCATION -X- 529220G0

Z CENTERLINE

Table 57.

I



JOb KLD70 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 15. GRID NO. 3

REDuCED POOFILE DATA

Y Y/ U T U-U[
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) T*) y(*)
1 0057 .005 37.63 86.42 .379 .337 -15.234 9.285 6.750 11:1432 .00b? .006 1.10 85.47 .414 .380 -14.377 10.142 7.630 083 .00?7 .007 4.. 84.59 .447 .421 -13.554 10.965 8.438 15.0334 .0091 .038 47.E5 83.83 .482 .456 -12.712 11.607 9.135 7.7555 .0109 009 .9.56 63.60 .499 *466 -12.292 12.227 9.351 19:5056 .0116 .011 52.30 83.02 .526 .493 -11.615 12.904 9.83 26177 .0131 .012 53.20 82.42 .535 .520 -11.393 13.126 10.435 25.5348 .0140 .013 53.92 82.20 .543 .530 -11.214 13.305 10.637 27.2849 .0161 .Q15 55.26 81.92 .556 .543 -10.879 13.640 10.697 31.36810 .0181 .017 56.65 81.76 .570 .551 :10.541 13.977 11.045 35.25811 .0111; .C16 57.57 81.50 .579 .562 -10.314 4:205 11.279 38.758

12 .0216 . 20 58.21 81.34 .586 .570 -10.157 14.362 11.429 42.06413 .02i9 .C21 58.48 81.15 .589 .579 -10.068 14.431 11.604 44.59214 .0250 .G23 59.31 80.82 .598 .594 -9.866 14.653 11.908 48.67615 .0269 .025 60.01 80.60 .60. .604 -9.711 14.808 12.114 52.37116 .0289 .026 60.73 80.41 .611 .613 -9.534 14.985 12.289 56.26017 .0305 .028 61.02 80.28 .614 .619 -9.463 15.056 12.403 59.37218 .C371 .034 62.66 79.85 .631 .638 -9.059 15.460 12.801 72.20719 .0437 .040 b.44 79.50 .648 .654 -8.619 15.900 13.120 85.04220 .0507 .L4E 65.72 79.20 .661 .668 -8.302 16.216 13.399 98.65521 .0570 .C52 66.82 78.90 .672 .682 -8.032 16.487 13.675 110.90722 .0639 .059 67.78 78.72 .682 .690 -7.794 16.725 13.841 124.32523 .0709 .065 68.83 78.48 .693 .701 -7.536 16.983 14.063 137.93824 .0769 .070 69.79 78.25 .702 .712 -7.298 17.221 14.277 149.60625 .0837 .077 70.35 78.08 .708 .719 -7.161 17.358 14.425 162.83026 .0907 .083 71.43 77.83 .719 .731 -6.895 17.624 14.656 176. 4327 .0969 .089 72.19 77.71 .726 .736 -6.707 17.812 14.767 188.5C128 .1039 .095 72.79 77.50 .733 .746 -6.558 17.961 14.961 M.11-29 .1109 .102 73.52 77.43 .740 .749 -6.378 18.140 1.024 215.72730 .1169 .107 74.10 77.45 .746 .748 -6.235 18.284 15.009 227.39531 .1237 .113 71.53 77.23 .750 .759 -6.129 18.390 15.214 240.61932 .1308 .120 75.30 77.05 .758 .767 -5.940 18.579 15.380 254.42633 .1478 .135 76.72 76.82 .772 .777 -5.588 18.931 15.589 287.46634 .1656 .152 76.02 76.46 .785 .794 -5.269 19.250 15.916 322.10235 .1829 .167 78.97 76.10 .795 .810 -5.033 19.486 16.249 355.74636 .2009 .184 80.22 75.99 .807 .815 -4.725 19.794 16.347 390.75037 .2179 .199 81.26 75.83 .818 .823 -4.469 20.05D 16.495 423.81038 .2359 .216 82.43 75.65 .830 .831 -4.180 20.339 16.6 8 458.81539 .2527 .231 83.15 75.42 .837 .841 -4. 01  20.517 16.874 491.48640 .27L9 .248 83.59 7S.15 .641 .854 -3.894 20.625 17.123 526.88041 .2879 .264 84.54 75.02 .851 .860 -3.659 20.860 17.242 559.94042 .3057 .280 85.34 74.86 .859 .867 -3.461 21.058 17.390 594.556
.3 .3541 .324 87.05 74.5. .876 .882 -3.040 21.479 17.685 688.68044 .4020 .368 88.61 74.16 .892 .899 -2.656 21.863 18.034 781.831
45 .4503 .412 9C0.12 73.88 .907 .9.12 -2.262 22.237 18.298 875.76146 .4979 .456 9J.47 73.57 .920 .926 -1.950 22.569 18.578 968.32947 .5457 .500 92.35 73.40 .929 .934 -1.733 22.786 18.733 1061.28648 .5939 .544 93.13 73.12 .937 .947 -1.541 22.978 18.993 1155.021
49 .6421 .588 94.19 73.03 .948 .951 -1.279 23.240 19.078 1248.75650 .69

"  
.632 94.86 72.78 .955 .963 -1.113 23.406 19.301 1342.296

51 .73f, .675 95.46 72.75 .961 .964 -. 964 23.555 19.335 1435.05952 .7859 .719 95.97 72.64 .966 .969 -. 840 23.679 9.433 1528.405
S3 .8341 .763 96.16 72.47 .968 .977 -. 792 23.727 19.589 1 22.14054 .8819 o807 96.90 72.41 .975 .980 -. 609 23.910 9. 48 1 15.097ss .9299 .851 96.97 72.33 .976 .984 -. 591 23.928 9. 22 1808.443
56 .9779 .895 97.20 72.25 .978 .987 -. 535 23.984 19.793 1901.78957 1.0259 .939 97.58 72.27 .982 .986 -.441 24.078 19.777 1995.13558 1.0737 .983 97.69 72.16 .983 .991 -.415 24.104 19.875 2088.09259 1.1217 1.C27 98.C2 72.11 .986 .993 -. 334 24.185 19.922 2181.43860 1.1701 1.071 98.06 72.12 .987 .993 -. 319 24.200 19.914 2275.562
bl 1.2179 1.115 98.57 72.08 .992 .995 -. 198 24.321 19.954 2368.51962 1.2659 1.159 98.37 72.05 .990 .996 -. 248 24.271 19.980 2461.86563 1.3136 1.202 99.09 72.02 *997 .998 -.069 24.450 20.006 2554.62864 1.3617 1.246 99.09 71.98 .997 1.000 -.068 24.451 20.042 2648.16865 1.4101 1.291 99.15 71.95 .998 1.001 -.053 24.466 20.070 2742.29266 1.4576 1.334 99.19 71.99 .998 .999 -. 044 24.475 20.032 2834.66667 1.5057 1.378 99.37 72.03 1.000 .997 .001 14.52C 19.992 2928.20768 1.8809 1.722 99.54 71.88 1.002 1.004 .042 24.561 20.133 3657.86169 2.2557 2.065 99.61 71.82 1.002 1.007 .060 24.579 20.189 4386.73870 2.6309 2.408 99.66 71.80 1.003 1.008 .071 24.590 20.209 116.39371 3.0061 2.752 99.61 71.86 1.002 1.005 .060 24.579 20.153 5846.048

Table 57.



JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 7. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+:35

FREE STREAM VELOCITY = 98.738 98.738
FREE STREAM TEMPERATURE = 70o580

WALL TEMPERATURE = 93.140
WALL HEAT FLUX = .07684

FREE STREAM DENSITY = .07622
FREE STREAM KINEMATIC VISCOSITY = .0001605

DENSITY OF FLUID AT WALL = .07311
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001728

WALL/FREE STREAM DENSITY RATIO = .95919
LOCATION REYNOLDS NUMBER (REX) = 3080367.06
INPUT VALUE OF VELOCITY DELTA = 1.90000

INPUT VALUE OF TEMPERATURE DELTA = 1.90000
CALCULATED DELTA = 1936442

DELTA 99.5% INPUT = .00000
DISPLACEMENT THICKNESS (DELSTAR) = ,15169 .15163

MOMENTUM THICKNESS (THETA) = .11463 .11490
ENERGY-DISSIPATION THICKNESS = .20951 .20974

ENTHALPY THICKNESS = .00489 .00490
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.32332 1.31964
SHAPE FACTOR 32 (ENERGY/THETA) = 1.82776 1.82540

MOMENTUM THICKNESS REYNOLDS NUMBER = 5875.08 5889.18
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7774.63 7771.62

SKIN FRICTION COEFFICIENT = .003124
FRICTION VELOCITY = 3.98476

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) = 5.00000WAKE STRENGTH = .11885

CLAUSERS 'DELTA' INTEGRAL = -3o47557 -3.63574
CLAUSERS 'G' INTEGRAL = 19.23045 19.01403

DISPLACEMENT THICKNESS - CONSTANT DENSITY = .14353 .14673
MOMENTUM THICKNESS - CONSTANT DENSITY = o11547 .11576

SHAPE FACTOR 12 - CONSTANT DENSITY = 1,24296 1.26752

LOCATION -X- 60.10001

Z = CENTERLINE

Table 58.
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JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 7. GRID NO. 3

REDUCED PROFILE DATA

Y YI U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(I*) Tf#) Yl#)
1 .0065 .0OS 40.01 85.17 .405 .353 -14.739 10.040 7.2S3 12.548
2 .0076 .006 41.89 84.27 .424 .393 -14.266 10.513 8.072 14.661
3 .0091 .007 45.56 63.42 .461 .431 -13.344 11.434 8.847 17.544
4 .0106 .008 48.53 82.90 .492 .4S4 -12.600 12.179 9.321 20.426
s .0115 .008 49.85 82.50 .505 .472 -12.269 12.510 9.684 22.15S
6 .0137 .010 52.38 61.75 .530 *505 -11.635 13.144 10.366 26.383
7 .0155 .011 53.43 81.36 .541 522 -11.371 13.407 10.720 29.841
8 .0175 .013 55.00 61.13 .557 *532 -10.977 13.802 10.924 33.685
9 .0192 .014 55.96 80.66 .567 .553 -10.736 14.043 11.354 36.951
10 .0208 .015 56.80 80.45 .575 .563 -10.524 14.255 11.548 40.026
11 .0230 .017 57.70 80.24 .584 .572 -10.298 14.481 11.736 44.253
12 .0243 .018 58.00 80.07 .587 .579 -10.223 14.556 11.893 46.751
13 .02b6 .C20 59.00 79.92 .598 .586 -9.972 14.807 12.026 51.171
14 .0281 .021 59.30 79.76 .601 .593 -9.898 14.881 12.171 54.053
15 .0345 .025 61.04 79.20 .618 .618 -9.460 15.318 12.682 66.351
16 .0416 .031 62.59 78.78 .634 *636 -9.071 15.708 1.064 79.994
17 .0485 .036 63.95 78.35 .648 .656 -8.731 16.047 13.457 93.252
18 .0546 .040 65.18 78.15 .661 .665 -8.422 16.357 13.641 104.97"
19 .0617 .045 66.27 77.83 .671 .679 -8.148 16.631 13.933 118.617
20 .0666 .050 67.16 77.58 .680 .690 -7.919 16.860 14.154 131.875
21 .0746 .055 67.93 77.46 .686 .695 -7.731 17.047 14.266 143.404
22 .0815 .C60 68.87 77.38 .697 .698 -7.496 17.283 14.336 156.663
23 .0884 .065 69.75 77.04 .706 .713 -7.273 17.505 14.646 169.922
24 .0944 .069 70.31 76.87 .712 .721 -7.134 17.645 14.808 181.451
25 .1015 .074 71.31 76.84 .722 .723 -6.883 17.896 14.833 195.094
26 .1085 .080 72.1b 76.79 .731 .725 -6.670 18.109 14.877 208.545
27 .1145 .084 72.62 76.60 .735 .733 -6.554 18.225 15.052 220.074
28 .1215 .089 73.20 76.46 .741 .739 -6.408 18.371 15.179 233.525
29 .1285 .094 73.80 76.38 .747 .743 -6.259 18.520 15.250 246.975
30 .1456 .107 74.94 75.96 .759 .761 -5.971 18.808 15.627 279.834
11 :1631 120 76.20 75.68 .772 .774 -5.657 19.122 15.882 313.461

2 1806 :132 77.42 75.49 .784 .782 -5.350 9.429 16.058 147.087
33 ,

1 9 8 5  
.146 78.58 75.23 .796 .794 -5.059 19.720 16.296 381.483

34 .2156 .158 79.43 74.87 .804 .810 -4.846 19.933 16.622 414.341
35 .2335 .171 80.34 74.73 .814 .816 -4.616 20.163 16.749 448.737
36 .2505 .184 80.80 74.75 .618 .815 -4.502 20.277 16.733 481.403
37 .2687 .197 82.20 74.53 .833 .825 -4.150 20.628 16.931 516.375
38 .2854 .209 82.78 74.31 .838 .835 -4.004 20.775 17.133 548.465
39 .3035 .222 83.47 74.39 .845 .831 -3.831 20.948 17.062 583.244
40 .3514 .258 84.90 73.85 .860 .855 -3.472 21.306 17.553 675.286
41 .3994 .293 86.67 73.17 .878 .885 -3.029 21.749 18.168 767.520
42 .4474 .328 88.38 73.01 .895 .892 -2.600 22.179 18.318 659.754
43 .4956 .363 89.28 72.80 .904 .902 -2.372 22.407 18.508 952.372
44 .5437 .399 90.47 72.74 .916 .904 -2.075 22.703 18.561 1044.798
45 .5915 .434 90.03 72.48 .912 .916 -2.186 22.593 18.796 1136.647
46 .6396 .469 90.86 72.20 .920 .928 -1.978 22.801 19.052 1229.073
47 .6876 .504 92.07 72.05 .932 .935 -1.674 23.105 19.193 1321.307
48 .7355 .539 92.46 71.91 .937 .941 -1.569 23.209 19.321 1413.349
49 .7837 .574 93.48 71.75 .947 .948 -1.319 23.460 19.464 1505.967
50 .8316 .610 93.97 71.67 .952 .952 -1.196 23.583 19.537 1598.009
51 .8795 .645 94.44 71.51 .957 .959 -1.078 23.701 19.682 1690.050
52 .927& .680 95.09 71.28 .963 .969 -. 915 23.864 19.892 1782.092
53 .9755 .715 95.43 71.39 .967 .964 -. 829 23.949 19.767 1674.616
54 1.0237 .750 95.66 71.19 .969 .973 -. 772 24.007 19.971 1967.136
55 1.0715 .785 96.02 71.26 .972 .970 -.681 24.097 

9.9 11 2058.986
56 1.1194 .820 96.42 71.12 .977 .976 -. 581 24.197 0.0,4 2151.02
57 1.1675 .856 96.84 71.12 .981 .976 -.475 24.303 20.035 2243.453
58 1.2158 .891 96.88 70.98 .981 .982 -.466 24.313 20.163 2336.264
59 1.2636 .926 97.03 71.04 .983 .979 -. 429 24.350 2C.106 2428.113
60 1.3112 .961 97.40 70.95 .986 .984 -. 336 24.443 20.188 2519.578
61 1.3595 .996 97.39 70.81 .986 .990 -. 338 24.441 20.315 2612.389
62 1.4074 1.032 97.68 70.80 .989 .990 -. 264 24.515 20.323 2704.430
63 1.4551 1.066 97.77 70.78 .990 .991 -. 242 24.537 20.344 2796.088
64 1.5035 1.102 97.97 70.76 .992 .992 -.194 24.585 20.364 2889.090
65 1.8606 1.364 98.46 70.65 .997 .997 -.069 24.710 20.460 3575.271
66 2.2177 1.625 98.70 70.57 1.000 1.000 -. 009 24.770 20.536 4261.453
67 2.5745 1.887 98.74 70.58 1.000 1.000 .00 24.70 20.530 4947.057
68 2.9316 2.149 98.77 70.59 1.000 .999 .007 4.786 20.515 5633.239
b9 3.2885 2.410 98.77 70.57 1.000 1.000 .008 24.787 20.S36 6319.036
70 3.6461 2.672 96.74 70.56 1.000 1.001 .00 24.779 20.546 7006. 78
71 4.0034 2.934 98.77 70.57 1.000 1.001 .008 24.787 20.540 7692.743

Table 58.



JOB KLD7O TAPE 3166R- FILES 69-929 RUNS 6,01-6.24 03/27/79

RUN NO. 6. POINT 18. GRID NO. 3

BOUNDAPY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 99,159 99.159
FREE STREAM TEMPERATURE = 72,069

WALL TEMPERATURL = 94.630
WALL HEAT FLUX = ,07715

FREE STREAM DENSITY = s07553
FREE STREAM KIN MATIC VISCOSITY = .D001623

DFNSITY OF FLUID AT WALL = .07246
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001747

WALL/FREE STREAM DENSITY RATIO = ,95930
LOCATION REYNOLDS NUMBER (REX) = 3069175,94
INPUT VALUE OF VELOCITY DELTA = 1o90000

INPUT VALUE OF TEMPERATURE DELTA = 1,90000
CALCULATED DELTA = 1.32203
DELTA 99*5% INPUT = 00000

DISPLACEMENT THICKNESS (DELSTAR) = ,15495 o15471
MOMENTUM THICKNESS (THETA) = .11579 .11624

ENERGY-DISSIPATION THICKNESS = ,21087 .21131
ENTHALPY THICKNESS = 900480 ,00482

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.33824 1.33099
SHAPE FACTOR 32 (ENERGY/THETA) = 1982114 1,81787

MOMENTUM THICKNESS REYNOLDS NUMBER = 5893.54 5916.42
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 7886.97 7874.73

SKIN FRICTION COEFFICIENT = o003068
FRICTION VELOCITY = 3o96540

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) 5.00000

WAKE STRENGTH = 618917

CLAUSERS 'DELTA' INTEGRAL = -3o54638 -3o74826
CLAUSERS 'G' INTEGRAL = 20.95349 20.50044

DISPLACEMENT THICKNESS - CONSTANT DENSITY = s14599 o14969
MOMENTUM THICKNESS - CONSTANT DENSITY = ,11664 .11711

SHAPE FACTOP 12 - CONSTANT DENSITY 1 1,25158 1.27995

LOCATION -X- 60o30000
Z -6 INCHES

Table 59.
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JOB KLD70 TAPE 3166R- FILES 69-92, RUNS 6C-6.24 03/27179

RUN NO. 6. POINT 18. 6RI NO. 3

FEDuCED PPOFILE DATA

Y Y/ u T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(#) TI+) V4*
1 .0C63 .0C6 43.74 85.61 .441 .400 -13.976 11.030 8.064 15.754
2 .0097 .007 46.30 85.02 .467 .426 -13.331 11.675 U.588 18.402
3 .C106 .008 47.96 84.30 .484 .458 -12.912 12.094 .229 20.104
4 .0115 .L09 49.32 814.6 .497 .468 -12.569 12.437 9.446 21.806
5 .0123 .CC9 50.41 83.94 .508 .474 -12.293 12.713 9.558 23.320
6 .0141 .011 52.45 83.27 .529 .504 -11.780 13.226 10.153 Z6.724
7 .C159 .U12 53.49 83.15 .539 .509 -11.517 13.489 10.261 30.128
8 .0165 .C13 54.u3 82.96 .549 .517 -11.280 13.726 10.433 31.263
9 84 .014 55.05 82.47 .555 .539 -1.125 13.881 1D.82 1:856

10 .I25 .016 56.12 82.16 .566 .553 -10.854 124.152 11.144 a6828
11 .0225 .017 56.75 81.82 .$72 .568 -10.696 14.310 11.152 42.611
12 .241 .C16 57.51 81.64 .580 .576 -10.503 14.503 11.609 45.637
13 .0255 .C19 57.04 81.57 .583 .579 -10.421 14.585 11.677 48.284
14 .0275 .021 58.65 81.39 .591 .587 -10.216 14.790 11.832 52.067
15 .029. .L22 59.27 81.13 .596 .598 -10.059 14.918 12.065 55.660
16 .0317 .024 59.76 80.98 .603 .605 -9.935 15.071 12.202 60.010
17 .0331 .025 60.34 80.92 .609 .608 -9.789 15.217 12.250 62.658
18 .0395 .030 61.95 80.48 .625 .627 -9.364 15.622 12.649 74.762
19 .0466 .035 63.25 80.01 .638 .648 -9.055 15.951 13.065 88.190
20 .0533 . 040 64.34 79.93 .649 .652 -8.782 16.224 13.141 100.862
21 .C,96 .045 65.44 79.63 .660 .665 -8.5C3 16.503 13.409 112.777
22 .3667 .CSC 66.64 79.30 .672 .679 -8.200 16.806 13.699 126.205
23 .C733 .055 67.59 79.06 .682 .690 -7.962 17.044 13.913 138.688
24 .0795 .060 68.C1 78.85 .686 .700 -7.856 17.150 14.107 150.414
25 .C865 .L65 69.29 78.76 .699 .704 -7.533 17.474 14 .187 163.653
26 .0934 .071 70.C 78.59 .706 .711 -7.352 17.654 1:.339 176.702
27 .0993 .075 70.43 78.43 .710 .718 -7.244 17.762 14.476 187.861
28 .1067 .01 71.27 78.21 .719 .728 -7.033 17.973 14.672 201.856
29 .1135 .086 71.99 78.12 .726 .731 -6.851 18.155 14.752 214.717
30 .1195 .090 72.39 77.82 .730 .745 -6.750 18.256 15.027 22b.065
31 .1265 .C96 72.87 77.54 .735 .758 -6.630 18.376 15.275 239.304
32 .1336 .101 73.54 77.43 *742 .762 -6.460 18.546 15.370 2S2.732
33 .1503 .114 74.53 77.35 .752 .766 -6.211 18.795 15.4142 284.316
34 .1681 .127 76.10 77.25 .767 .770 -5.815 19.191 15.536 317.981
35 .1859 .141 77.14 76.87 .776 .787 -5.552 19.454 15.878 351.646
36 .2033 .154 78.r6 76.45 .787 .806 -5.320 19.686 16.246 384.554

37 .2203 .167 78.81 76.29 .795 .813 -5.131 19.876 16.395 416.706
38 .23b4 .180 79.71 76.19 .804 .817 -4.906 20.101 16.1482 450.938
39 .2555 .193 80.61 75.95 .813 .828 -4.679 20.328 16.700 483.279
4 .2736 .207 81.21 75.72 .819 .838 -4.527 20.479 16.904 517.511
41 .2906 .220 82.14 75.63 .828 .842 -4.292 20.714 16.981 S49.663 I
42 .3067 .234 82.77 75.68 .835 .840 -4.133 20.873 16.935 583.895
43 .3565 .270 84.72 75.32 .854 .856 -3.642 21.365 17.263 674.299
44 .4045 .306 86.25 74.63 .870 .887 -3.255 21.751 17.879 765.080
45 .4525 .342 88.09 74.45 .888 .894 -2.791 22.215 18.035 855.862
46 .5007 .379 89.06 74.34 .898 .899 -2.548 22.458 18.132 947.021
47 .5463 .415 89.92 74.09 .9C7 .911 -2.331 22.675 18.362 1037.046
48 .5964 .451 90.76 73.78 .915 .924 -2.118 22.888 16.637 1128.017
49 .6445 .468 91.91 73.66 .927 .930 -1.828 23.178 18.745 1218.988
50 .6924 .524 92.9b 73.40 .937 .941 -1.563 23.443 18.972 1309.580
51 .74C5 .560 93.44 73.31 .942 .945 -1.441 23.565 19.055 1400.551
52 .7885 .596 94.08 73.29 .949 .946 -1.282 23.724 19.070 1491.332

53 .8365 .633 94.66 72.94 .955 961 -1130 13:876 9.385 1582.114
54 .8845 .669 95.03 72.91 .958 .963 -1.0141 3 965 9.1417 1672.895

55 .9325 .7C5 95.66 72.95 .965 .961 -. 883 24.123 19.373 1763.677

56 .98C7 .742 95.94 72.74 .968 .970 -. 811 24.196 19.569 1854.836

57 1.0263 .778 96.09 72.65 .969 .974 -. 773 24.233 19.649 1944 .1

58 1.0763 .814 96.84 72.68 .977 .973 -.584 24.422 19.614 2035.643

59 1.1244 .851 96.99 72.69 .978 .973 -. 546 24.460 19.610 2126.61"

60 1.1725 .887 97.23 72.53 .981 .980 -. 487 24.520 19.751 2217.584

b1 1.2207 .923 97."7 72.9 .982 .981 -. 452 24.555 19.790 2308.744

62 1.2667 .960 97.60 72.48 .984 .982 -. 392 24.614 19.800 2399.526

63 1.3161 .996 97.92 72.45 .986 .983 -. 312 24.694 19.827 2489.172

64 1.3645 1.032 97.Q9 72.40 .988 .985 -. 294 24.712 19.865 2580.710

65 1.4123 1.068 98.22 72.38 .990 .986 -. 238 24.768 19.885 2671.114

66 1.1460 1.104 98.51 72.30 .993 .990 -.164 4.842 19.956 2761.517

67 1.5087 1.141 98.44 72.31 .993 .989 -. 181 4.825 19.948 2853.:433

68 1.8837 1.425 99.03 72.14 .999 .997 -. 034 24.973 20.104 3562.664

69 2.2586 1.708 99.07 72.08 .999 1.000 -. 021 24.985 20.158 4271.705

70 2.6335 1.992 99.19 72.05 1.000 1.001 .007 25.013 20.178 4980.747

71 3.0083 2.276 99.22 72.08 1.001 1.OO .014 25.021 20.157 5689.599

Table 59.
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JOB KLO7 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 19. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO &ALL WALL TO Y+:35

FREE STREAM VELOCITY = 99.283 99.283
FREE STREAM TEMPERATURE = 70.154

WALL TEMPERATURE = 94.020
WALL HEAT FLUX = .07837

FREE STREAM DENSITY = .07S8D
FREE STREAM KINEMATIC VISCOSITY = o0001613

DENSITY OF FLUID AT WALL = ,07254
KINEMATIC VISCOSITY OF FLUID AT WALL = .00C1744

WALL/FREE STREAM DENSITY RATIO = ,95690
LOCATION REYNOLDS NUMBER (REX) = 3500468.16
INPUT VALUE OF VELOCITY DELTA = 1.90000

INPUT VALUE OF TEMPERATURE DELTA = 1.90000
CALCULATED DELTA = 1,44051
DELTA 99.5% INPUT = .00000

DISPLACEMENT THICKNESS (DELSTAR) = .16285 ,16280
MOMFNTUM THICKNESS (THETA) = o12147 .12179

ENERGY-DISSIPATION THICKNESS = .22103 .22130
ENTHALPY THICKNESS = .00577 900578

SHAPE FACTOR 12 (DELSTAR/THETA) = 1.34069 1.33679
SHAPE FACTOR 32 (ENERGY/THETA) = 1,81970 1.81711

MOMFNTUM THICKNESS REYNOLDS NUMBER = 6229,94 6246.37
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 8352.39 8350.08

SKIN FRICTION COEFFICIENT = .003055
FRICTION VELOCITY = 3.96652

LAW OF THE WALL CONSTANT (K) = .41000
LAW OF THE WALL CONSTANT (C) Z 5.00000

WAKE STRENGTH = .15009

CLAUSERS 'DELTA' INTEGRAL = -3.75329 -3.93035
CLAUSERS 'I' INTEGRAL = 21.69048 21.44473

DISPLACEMENT THICKNESS - CONSTANT DENSITY = &15352 .15702
MOMENTUM THICKNESS - CONSTANT DENSITY = .12246 .12280

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.25360 1.27875

LOCATION -X- 68.25000

Z CENTERLINE

Table 60.
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JOB KLD
7
0 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 19. 6RID h0. 3

REDUCED PPOFILE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UT THETA UTAU U(*) T(*) Y(*)
1 .0071 .005 41.22 85.75 .415 .347 -14.639 10.391 7.286 13.515
2 .[.82 .C06 43.69 84.82 .440 .385 -14.017 11.014 8.106 15.600
3 .0092 Coob 46.23 84.30 .466 .407 -13.374 11.656 6.567 17.495
4 .0101 .007 48.06 83.80 .484 .428 -12.908 12.122 9.002 19.201
5 .0111 .006 49.41 83.28 .498 .450 -12.573 12.457 146 21.097
6 .0130 .[10 51.66 82.56 .520 .480 -12.006 1 3.025 10.100 24.698
7 .0142 .010 52.56 82.19 .530 .496 -11.774 13.256 10.423 26.973
8 .0153 .011 53.60 81.85 .540 .510 -11.517 13.513 10.719 29.058
9 .0174 .012 54.74 81.40 .S51 .529 -11.229 13.801 11.123 33.038

10 .01914 .013 55.78 81.13 .562 .540 -10.967 14.063 1.356 36.829
11 .0214 .015 56.65 80.94 .171 .548 -10.749 14.282 11.529 40.620
12 .0230 .U'6 57.41 80.79 .578 .554 -10.558 14.472 11.657 43.653
13 ..,245 .017 57.64 80.69 .581 .559 -10.499 14.531 11.745 46.496
14 .0264 .028 58.44 80.43 .589 .569 -10.296 14.734 11.974 50.098
15 .0282 .020 58.88 80.20 .593 .579 -10.167 14.843 12.174 53.510
16 .0304 .C21 59.70 79.96 .601 .589 -9.960 15.050 12.390 57.680
17 .0320 .022 60.23 79.78 .607 .597 -9.847 15.183 12.545 60.713
18 .0363 .027 61.51 79.29 .620 .617 -9.524 15.507 12.979 72.654
19 .0455 .032 63.07 78.96 .635 .631 -9.129 15.901 13.272 86.302
20 .0523 .036 64.44 78.58 .649 .647 -8.784 16.247 13.605 99.191
21 .0562 .040 65.27 78.36 .657 .656 -8.575 16.456 13.794 110.375
22 .C652 .045 66.56 78.13 .670 .666 -8.251 16.779 14.02 123.643
23 .C722 .05C 67.16 77.70 .677 .684 -8.095 16.936 14.381 136.911
24 .0784 .C54 68.30 77.52 .688 .691 -7.811 17.219 14.537 148.664
25 .0852 .059 69.01 77.35 .695 .698 -7.632 17.398 14.687 161.553
26 .0922 .064 69.69 77.28 .702 .701 -7.461 17.569 14.751 174.821
27 .C983 .068 70.49 77.10 .710 .709 -7.259 17.771 14.905 186.384
28 .1ICS .073 71.02 76.93 .715 .716 -7.125 17.905 15.057 200.031
29 .1126 .078 71.94 76.71 .725 .715 -6.894 18.136 15.252 213.489
30 .1185 .082 72.76 76.49 .733 .734 -6.688 18.343 15.445 224.673
31 .1252 .087 72.78 76.60 .733 .730 -6.680 18.350 15.347 237.373
32 .1323 .092 73.50 76.67 .740 .727 -6.499 18.531 15.291 250.831
33 .1496 .104 74.32 75.83 .749 .762 -6.294 18.736 16.025 283.623
34 .1670 .116 75.18 75.60 .757 .772 -6.078 18.953 16.234 316.604
35 .1844 .128 76.31 75.44 .769 .779 -5.791 19.239 16.374 349.586
36 .2024 .141 77.35 75.01 .779 .797 -5.529 19.501 16.753 383.705
37 .2192 .152 78.42 74.92 .790 .800 -5.261 19.769 16.832 415.549
38 .2378 .165 79.26 74.76 .798 .607 -5.048 19.982 16.968 450.805
39 .2542 .176 80.03 74.61 .806 .813 -4.854 20.177 17.099 481.891
40 .2724 .189 80.61 74.54 .812 .816 -4.708 20.322 17.163 516.389
41 .2893 .201 81.49 74.49 .821 .818 -4.486 20.544 17.211 548.423
42 .3076 .214 82.09 74.09 .827 .835 -4.333 20.697 17.563 583.111
43 .3554 .247 83.82 73.86 .844 .845 -3.899 21.131 17.764 673.715
44 .4035 .2F0 85.46 73.54 .861 .858 -3.486 21.545 18.041 764.888
45 .4516 .314 86.76 72.95 .874 .883 -3.157 21.873 18.560 856.062
46 .4995 .347 87.99 72.81 .886 .889 -2.846 22.184 18.689 946.856
47 .5472 .380 89.10 72.55 .897 .900 -2.567 22.463 18.917 1037.271
48 .5955 .413 90.02 72.25 .907 .912 -2.335 22.695 19.179 1128.823
49 .6433 .447 90.96 72.14 .916 .9.17 -2.099 22.931 19.278 1219.428
50 .6914 .480 92.45 71.97 .931 .924 -1.72 23.306 19.q24 1310.601
51 .7394 .513 93.05 71.80 .937 .931 -1.571 23.460 19.574 1401.585
t .1872 .56 93.98 71.67 .47 .936 -1.338 23.693 19.689 1492.189

•U, -. ., ,. .351 -. 4 13"79! 19.142 1583.173
54 .8832 .613 4.97 71.37 97 49 -1.088 3.943 19. S4 1674.1S7
55 .9312 .646 95.48 71.37 .962 .949 -. 959 24.072 19.959 1765.140
56 .9792 .680 95.94 71.22 .966 .955 -. 844 24.187 20.092 1856.124
57 1.0275 .713 96.38 71.05 .971 .962 -. 732 24.299 20.237 1947.676
58 1.0756 .747 96.55 70.95 .973 *967 -. 688 24.342 20.325 2038.850
59 1.1231 .78C 96.95 70.87 .976 .970 -. 589 24.442 20.401 2128.885
60 1.1713 .813 96.99 70.87 .977 .970 -. 579 24.451 20.401 222G.248
bl 1.2194 .847 97.51 70.74 .982 .975 -.448 24.583 20.508 '311.421
62 12675 .880 97.84 70.65 .985 .979 -. 364 24.666 20.592 2402.595
63 15 .913 97.82 70.69 .985 .978 -. 370 24.660 20.558 2492.631
64 1.3636 .947 97.94 70.64 .986 .980 -. 338 24.692 20.599 2584.752
65 1.4114 .980 98.17 70.53 .989 .984 -. 282 24.7468 20.695 2675.356
66 1.4590 1.013 98.25 70.51 .990 .985 -. 261 24.769 20.715 2765.582
6' 1.5074 1.046 98.40 70.54 .991 .984 -. 222 24.809 20.689 2857.324
68 1.8825 1.307 99.05 70.30 .998 .994 -.060 P.971 20.899 3568.323
69 2.2574 1.567 99.27 70.18 1.000 .999 -. 003 5.028 21.002 4278.944
70 2.6326 1.828 99.23 70.10 .999 1.002 -.013 25.017 21.074 4990.133
71 3.0072 2.088 99.35 70.18 1.001 .999 .016 25.046 21.010 5700.184

Table 60.



JOb KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 9. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL wALL TO Y*:35

FREE STREAM VELOCITY = 98.553 98.553
FREE STREAM TEMPERATURE = 69.650

WALL TEMPERATURE = 92,640
WALL HEAT FLUX = .07726

FREE STREAM DENSITY = 07613
FREE STREAM KINEMATIC VISCOSITY = .0001605

DENSITY OF FLUID AT WALL = .07296
KINEMATIC VISCOSITY OF FLUID AT wALL = .0001730

WALL/FREE STREAM DENSITY RATIO : .95838
LOCATION REYNOLDS NUMBER (REX) = 3894773,62
INPuT VALUE OF VELOCITY DELTA = 2*4DDUD

INPUT VALUE OF TEMPERATURE DELTA : 2,40000
CALCULATED DELTA = 1.64064

DELTA 99.5% INPUT : 400000
DISPLACEMENT THICKNESS IDELSTAR) = .19124 o19131

MOMENTUM THICKNESS .THETA) = 14423 s14436
ENERGY-DISSIPATION THICKNESS = .26267 .26274

ENTHALPY THICKNESS = .00614 .00614
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.32590 1.32522
SHAPE FACTOR 32 (ENERGY/THETA) : 1.82115 1.82003

MOMENTUM THICKNESS REYNOLDS NUMBER = 7379.78 7386.28
DISPLACEMENT THICKNESS REYNOLDS NUMBER : 9784.82 9788.42

SKIN FRICTION COEFFICIENT = 002922
FRICTION VELOCITY = 3,84796

cw OF THE WALL CONSTANT (K) = ,41D0
LAW OF THE WALL CONSTANT (C) = 5.00000

WAKE STRENGTH = .21554

CLAUSERS 'DELTA' INTEGRAL = -4.61443 -4.74245
CLAUSERS 'G' INTEGRAL : 2b.0874S 26.04504

DISPLACEMENT THICKNESS - CONSTANT DENSITY = ,18263 .18517
MOMENTUM THICKNESS - CONSTANT DENSITY = .14533 .14546

SHAPE FACTOR 12 - CONSTANT DENSITY = 1.25669 1.27296

LOCATION -X- 76,12000

Z : #6 INCHES

Table 61.
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JOB KLD86 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 04/12/79

RUN NO. 10. POINT 9. GRID NO. 3
REDUCED POOFILE DATA

Y Y/ u T U-UEN INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(-) Tf#) y(*)1 .0049 .003 31.00 85.82 .315 .297 -17.556 6.056 5.951 9.136z .00oCo .004 35.15 84.92 .357 .336 -16.478 9.13 6.735 11.1713 .0079 .005 42.29 83.73 .429 .388 -14.622 10.989 7.772 14.6954 .0100 .006 46.40 82.86 .471 .424 -13.554 12.057 8.510 18.5865 .0120 *0C7 48.39 82.04 .491 .461 -13.036 12.576 9.241 2.2926 .0137 .008 50.18 81.63 .509 .479 -12.572 13.039 9.602 -4 27 .0150 .009 51.00 81.36 ., 7 *91 -12.359 1352 9.841 :858 .0171 .01. 52.26 81.06 0 504 -1 .030 13 82 10.1009 .0190 .012 53.15 80.59 .539 .524 -11.800 13.812 10:510 35.26310 .0211 .013 54.46 80.12 .553 .54 -11.460 14.152 10.915 39.15511 .0227 .014 55.2L 79.99 .560 .550 -11.266 14.346 11.029 42.12012 .026 .016 56.89 79.44 .577 .574 -10.827 14.785 11.509 53.60913 ,0359 .022 58.44 78.72 .593 .605 -10.425 15.187 12.136 66,58014 .043C .026 60.C7 78.40 .609 .619 -10.002 15.610 12.420 79.73715 .149 .030 61.51 78.15 .624 .630 -9.628 15.984 12.636 9C.67016 .0560 .034 62.83 77.78 .638 .6b46 -9.282 16.329 12.957 103.82617 .0630 .038 63.73 77.42 .647 .662 -9.050 16.562 13.271 116.79818 .066c .042 64.!1 77.45 .653 .661 -8.899 16.713 13.27 127.73119 .0759 .046 65.4,' 77.14 .664 .674 -8.605 17.007 13.519 140.70220 .083C .051 66.43 77.14 .674 .674 -8.349 17.263 13.514 153.85821 .0889 .054 66.90 76.9 .679 .683 -8.227 17.385 13.695 164.79122 .09o1 .C59 67.93 76.60 .689 .698 -7.958 17.654 13.987 178.13323 .1C30 .063 68.73 76.47 .697 ,703 -7.751 17,860 14.098 190.91924 .1089 .066 69.03 76.35 .70 j .709 -7.674 17.938 14.208 201.85225 .1159 .071 69.52 76.43 .705 .705 -7.546 18.066 14.136 214.82426 .1230 .075 70.03 75.99 .711 .724 -7.413 18.199 14.519 227.98027 .1400 .085 71.76 75.65 .728 .739 -6.962 18,650 14.820 259.48228 .1578 .096 72.86 75.53 .739 .744 -6.677 18:935 14.925 292.46629 .1752 .107 74.25 75.14 753 .761 -6.316 19.296 15.261 324.52430 .1929 .118 75.34 74.90 .764 .772 -6.033 19.579 15.470 357.50831 .2101 .128 75.76 74.62 769 .784 -5.923 19.689 15711 389.38132 .2280 .139 76.71 74.42 .778 .793 -5.676 19.936 15.893 422.55033 .2'49 .149 77.43 74.30 .786 .798 -5.491 20.121 15.997 453.86734 .2630 .160 78.u1 74.27 .796 .799 -5.236 20.376 16.022 487.40735 .2799 .171 78.91 74.09 .801 .807 -5.104 20.508 16.178 518.72336 .2981 .182 79.56 73.96 .808 .813 -4.930 20.682 16.293 552.44937 .3497 .213 81.48 73.46 .827 .834 -4.437 21.175 16.730 648.06638 .4009 .24' 83.13 73.00 .844 .854 -4.008 21.604 17.127 742.94239 .4531 .276 84.62 72.96 .859 .856 -3.622 21.990 17.163 839.67140 .5049 .308 85.70 72.47 .870 .877 -3.340 22.272 17.592 935.65941 .5569 .339 86.98 72.22 .883 .888 -3.006 22.605 17.804 1032.01742 .6091 .371 88.39 72.0. .897 .896 -2.642 22.970 17.965 1128.74643 .6607 .403 89.35 71.69 .907 .911 -2.392 23.220 18.272 1224.36444 .7128 .43' 89.94 71.74 .913 .909 -2.238 21.374 18.229 1320.90745 .7639 .466 90.90 71.50 .922 .920 -1.989 23 623 18.436 1415.59846 .8161 .497 91.26 71.25 .926 .930 -1.889 23 723 18.652 1512.32747 .8660 .529 92.13 71.16 .935 .934 -1.669 23.943 16.735 1608.50048 .9199 .561 92.94 70.92 .943 .945 -1.458 24.154 18.943 1704.67349 :9721 .592 93.13 70.86 .945 .948 -1.411 24.201 18.998 1801.40250 1.0238 .624 93.90 70.62 .953 .958 -1.209 24.403 19.206 1897.20551 1.0749 .655 94.38 70.69 .958 .955 -1.086 24.526 19.140 1991.89552 1.1269 .687 94.59 70.66 .960 %956 -1.031 24.581 19.167 20b8.254
53 1.1790 .719 95.35 70.29 .967 .972 -. 834 24.778 19.487 2184.79854 1.2310 .750 95.67 70.32 .971 .971 -. 750 24.862 19.461 2281.15655 1.2831 .782 95.77 70.26 .972 .973 -. 725 24.887 19.513 2377.70056 1.3350 .814 96.16 70.14 .976 .979 -. 621 24.991 19.620 2473.87357 1.3868 .845 96.fc 70.12 .978 .980 -. 559 25.053 19.640 2569.86158 1.4379 .876 96.67 70.08 .981 .981 -. 490 25.122 19.674 2664.55159 1.4901 .908 96.80 70.05 .982 .983 -.457 25.155 19.704 276 .28060 1.5420 .940 97.07 70.07 .985 .982 -. 385 25.227 19.684 2857.45461 1.5939 .971 97.19 69.90 .986 .989 -. 355 25.257 19.830 2953.62762 1.6461 1.003 97.26 69.96 .987 .986 -. 337 25.275 19.777 3050.35663 1.6981 1.035 97.37 69.93 .988 988 -308 25,30 19:806 3146.71464 2.0261 1.235 98,02 69.79 .995 .994 -. 40 5472 19.928 37541.1465 2.3550 1.435 98.33 69.77 .998 .995 -. 059 25.553 19.948 4363.98166 2.6830 1.635 98.54 69.64 1.000 1.000 -.004 25.608 20.055 4971.78067 3.0121 1.836 98.53 69.64 1.000 1.001 -.006 25:606 20.060 5581.61868 3.3u08 2.036 98.59 69.67 1.000 .999 *010 5.622 20.031 6190.71469 3.6690 2.236 98.64 69.61 1.001 1.002 .021 25.633 20.085 6798.88470 3.9979 2.437 98.54 69.65 1.000 1.000 -. 005 25.607 20.051 7408.351

T
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JOB KLO86 TAPE 3166R- FILES 16C-169, RUNS 10.01-10.10 04/12/79

RUN NO, 10. POINT 10. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYEP

IN4T RPOLATION FUNCTION FROM
0O WALL WALL TO Y*:35

FREE STREAM VELOCITY = 99.281 99.281
FREE STREAM TEMPERATURE = 70.232

WALL TEMPERATURE = 93,6o
WALL HEAT FLUX .07787

FREE STREAM DENSITY = .07604
FREE STREAM KINEMATIC VISCOSITY = .0001608

DENSITY OF FLUID AT WALL = 907262
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001736

wALL/FREE STREAM DENSITY RATIO = ,95766
LOCATION REYNOLDS NUMBER (REX) = 3915891.00
INPUT VALUE OF VELOCITY DELTA = 2.10000

INPUT VALUE OF TEMPERATURE DELTA = 2.40000
CALCULATED DELTA = 1.56573

DELTA 99.5% INPUT = 00000
DISPLACEMENT THICKNESS (DELSTAR) = .18436 .16442

MOMENTUM THICKNESS (THETA) = s13896 o13917
ENERGY-DISSIPATION THICKNESS = ,25302 .25315

ENTHALPY THICKNESS = .00584 .OO584
SHAPE FACTOR 12 (DELSTAR/THETA) = 1932666 1.32514
SHAPE FACTOR 32 (ENERGY/THETA) = 1.82073 1.81905

MOMENTUM THICKNESS REYNOLDS NUMBER = 7148.80 7159.29
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 9484903 9487.07

SKIN FRICTION COEFFICIENT = 9002944
FRICTION VELOCITY = 3.89212

LAW OF THE WALL CONSTANT (K) .41000
LAW OF THE WALL CONSTANT (C) = 500000

WAKE STRENGTH = ,20729

CLAUSERS 'DELTA' INTEGRAL = -44D457 -4955725
CLAUSEPS 'G' INTEGRAL = 25.11143 25.00872

DISPLACEMENT THICKNESS - CONSTANT DENSITY = s17564 ,17866
MOMENTUM THICKNESS - CONSTANT DENSITY = o14001 .14022

SHAPE FACTOP 12 - CONSTANT DENSITY = 1,25447 1,27410

LOCATION -X- 76.12000

Z = -6 INCHES

Table 62.



JOB KL086 TAPE 3166R- FILES 160-169, RUNS 10.01-10.10 0/1Z/79

RUN NO. 10. POINT 10. GP10 NO. 3

REDUCED PROFILE DATA
y vI / T uouE

N INCHES DELTA FT/SEC OEG.F U/Uf THETA UT.U UI) It*) 11*
1 .0059 .004 35.63 86.02 .359 .326 -16.353 9.156 6.677 21.079
2 .0073 .005 40.65 84.97 .409 .371 -15.064 10.4 7.590 13.694
3 .0084 .005 43.AD 84.34 .4.41 .398 -1'. 54 .254 8.141 15.749
4 .0104 .007 47.49 83.43 .478 .43? -13.30T 1.2C1 !938 19.486
5 .0124.008 9.97 82.60 .503 .472 -12.669 12.839 9.662 23.222
6 .0143 .009 51.84 82.03 .522 .496 -12.188 13.320 10.160 26.772
7 .0159 .02c 53.04 81.69 .534 .511 -11.881 13.627 10.455 29.761
8 .0172 .011 53.62 81.36 .s4D .525 -11.731 13.777 10.747 32.189
9 .0193 .012 54.86 80.98 .553 .541 -11. 412 14.096 11.080 36.113

10 .0212 .013 55.56 80.69 .560 .554 -11.234 14.274 11.330 39.662
11 .0233 .015 56.34 80.52 .565 .561 -11.084 14.424 if .475 43.586
1 .0250 .016 57.2 8. . .561 -10.859 14.b"9 48 46.762
13 .0311 .020 58.75 79.63 .592 .599 -10.414 1S.L94 12.254 58.158
14 oC304 .024 60.12 79.36 .606 .611 -10.061 15.447 12.495 71.796
i5 .0454 .029 61.45 78.84 .619 .632 -9.720 15.789 1.944 84.873
16 .0513 .032 63.07 78.75 .635 .637 -9.304 16.20.4 13.027 95.896
17 .0583 .0!7 64.18 78.28 .646 .657 -9.018 16.491 13.439 108.973
I8 .0652 .041 64.63 77.96 .653 .67C -8.852 16.b56 13.711 121.864
19 .0715 .045 65.80 77.73 .63 .680 -8.603 16.906 13.915 133.634
20 .0781 .049 66.74 77.61 .672 .685 -8.360 17.148 14.022 145.964

853 .54 67. 37 77.50 679 .690 -8198 118 415
2 9 13 05 8 b8.19 77.45 .687 .692 -7.98 17.910 .163 17I.625

23 .0983 .062 68.87 77.21 .694 .702 -7.815 17.694 14.370 183.702
24 .1055 .067 69.85 76.86 .704 .717 -7.562 17.946 14.672 197.153
25 .1114 .070 70.02 76.85 .705 .718 -7.518 17.990 14.685 208.176
26 .116. .075 70.63 76.60 .711 .728 -7.362 18.146 14.907 221.253
27 .1253 .079 71.32 76.45 .718 .735 -7.185 18.323 15.035 234.144
28 .1423 .090 73.00 76.16 .735 .747 -6.753 18.755 15.283 265.904
29 .1599 .101 74.04 75.79 .746 .763 -6.486 19.022 15.607 298.785
30 .1774 .112 74.89 75.62 .754 .770 -6.268 19.240 15.763 331.479
31 .1951 .123 76.10 75.50 .766 .775 -5.956 19.552 15.863 364.S46
32 .2123 .134 76.92 75.c1 .775 .796 -5.745 19.763 16.295 396.679
33 .2301 .145 77.82 74.99 .784 .797 -5.51U 19.994 16.312 429.934
34 .2473 .156 78.71 75.05 .793 .794 -5.285 20.223 16.258 462.067
35 .2653 .167 79.30 74.51 .799 .817 -5.133 20.375 16.726 495.695
36 .2824 .178 80.01 74.35 .806 .824 -4.951 i0.557 16.871 527.642
37 .30C2 .189 80.78 74.35 .814 .824 -4.754 0.754 16.869 560.896
38 .3519 .222 82.74 73.98 .833 .840 -4.251 21.257 17.190 657.483
39 .4034 .Z54 83.93 73.43 .845 .863 -3.943 21.565 17.668 753.697
40 .4553 .287 85.71 73.23 .863 .872 -3.486 22.022 17.848 850.657
41 .5074 .320 86.78 72.93 .874 .885 -3.211 22.297 18.111 947.992
42 .5595 .353 87.92 72.49 .886 .904 -2.920 22.588 18.492 1045.326
43 .6114 .386 89.13 72.43 .896 .906 -2.609 22.899 18.548 1142.287
44 .6629 .418 89.96 72.08 .906 .921 -2.395 23.113 18.852 1238.500
45 .7149 .451 90.9c 72.00 .916 .924 -2.154 23.354 18.918 1335.648
46 .766.4 .483 91.8.4 71.91 .925 .928 -1.912 23.596 18.999 1431.861
47 .8183 .516 92.47 71.48 .931 .947 -1.751 23.757 19.376 1528.822
48 .8703 .549 92.9i 71.34 .936 .953 -1.640 23.869 19.496 1625.969
49 .9223 .582 93.67 71.39 9.43 .951 -1.442 24.066 19.454 1723.117
50 .97.43 .61.4 94.69 71.09 .954 .963 -1.179 24.329 19.714 1820.264
il 1.0260 .647 9U.72 71.10 .954 .963 -1.171 2.337 19711 916
2 1.0774 .679 95.44 71.09 .961 .963 -. 986 4.522 971 012:87

S3 1.1293 .712 95.79 70.98 .965 .968 -. 898 24.610 19.815 210Y.56
54 1.1814 .745 95.98 70.98 .967 .968 -. 848 24.660 19.815 22G7.173

55 1.2331 .778 96.48 70.93 .972 .970 -. 720 24.788 19.859 2303.760
56 1.2854 .811 96.72 70.77 .974 .977 -. 659 24.050 19.995 2401.-468
57 1.3374 .843 97.C3 70.78 .977 .976 -.578 24.930 19.984 2498.615
58 1.3890 .876 97.36 70.77 .981 .977 -. 49Z ZS.U16 19.993 2595.016

59 1.4405 .908 97.49 70.55 .982 .986 -. 460 5.049 20.185 2691.229
60 1.4922 .941 97.63 70.61 .983 .984 -.424 .084 20.135 2787. 816
61 1.542 .974 97.95 70.63 .987 .983 -. 342 25.166 20.122 268.964

62 1.5961 1.007 98.03 70.57 .987 .986 -. 322 25.186 20.171 2981.924

63 1.6483 1.039 98.22 70.54 *989 .987 -.272 25.236 20.195 3079.445

64 1.7003 1.072 98.45 70.53 .992 .987 -.213 25.295 20.209 3176.593

65 2.0285 1.279 98.81 70.38 .995 .994 388 23 3789 3
66 2.3575 1.487 99.23 70.35 1.000 .995 1 5.496 20.360 4404.388
67 2.6853 1.693 99.23 70.22 1.000 1.000 -. 012 25.496 20:.4? 5016.791

68 3.0142 1.901 99.36 70.21 1.001 1.001 .025 25.533 4 5631-249
69 3.3430 2.108 99.15 70.26 .999 .999 -. 033 25.476 20.443 6245.520
70 3.6713 2.315 99.29 70.22 1.000 1.000 .002 25.510 20.472 6858.857
71 4.0004 2.523 99.24 70.28 1.000 .998 -. 009 25.499 20.428 7073.689
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JOB KLD70 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO, 6. POINT 24. GRID NO. 3

BOUNDARY LAYER PROPERTIES STANDARD
LINEAR SUBLAYER

INTERPOLATION FUNCTION FROM
TO WALL WALL TO Y+=35

FREE STREAM VELOCITY = 99.510 99.510
FREE STREAM TEMPERATURE = 69.100

WALL TEMPERATURE = 92.540
WALL HEAT FLUX = .07710

FREE STREAM DENSITY = .07488
FREE STREAM KINEMATIC VISCOSITY = D01631

DENSITY OF FLUID AT WALL = .07170
KINEMATIC VISCOSITY OF FLUID AT WALL = .0001761

WALL/FPEE STREAM DENSITY RATIO : e95755
LOCATION REYNOLDS NUMBER (REX) : 4282038,69
INPUT VALUE OF VELOCITY DELTA = 2o40000

INPUT VALUE OF TEMPERATURE DELTA : 2.40000
CALCULATED DELTA = 1.73979

DELTA 99.5% INPUT : .00000
DISPLACEMENT THICKNESS (DELSTAR) : 019731 .19717

MOMENTUM THICKNESS (THETA) : o14844 o14880
ENERGY-DISSIPATION THICKNESS = .27040 .27073

ENTHALPY THICKNESS = .00641 .00642
SHAPE FACTOR 12 (DELSTAR/THETA) = 1.32928 1.32504
SHAPE FACTOR 32 (ENERGY/THETA) : 1.82163 1.81936

MOMENTUM THICKNESS REYNOLDS NUMBER : 7548.85 7567.53
DISPLACEMENT THICKNESS REYNOLDS NUMBER = 10034.5l 10027.26

SKIN FRICTION COEFFICIENT : ,002930
FRICTION VELOCITY : 3.89240

LAw OF THE WALL CONSTANT (K) = .4100C
LAW OF THE WALL CONSTANT (C) 500000

WAKE STRENGTH : .17959

CLAUSERS 'DELTA' INTEGRAL : -4.68044 -4.87665
CLAUSERS 'G' INTEGRAL = 27s00375 26.65151

DISPLACEMENT THICKNESS - CONSTANT DENSITY : .18699 .19075
MOMENTUM THICKNESS - CONSTANT DENSITY : .14959 .14998

SHAPE FACTOR 12 - CONSTANT DENSITY : 1.25003 1.27190

LOCATION -X- 84o20000

Z CENTERLINE

Table 63.



JOB KLDO7 TAPE 3166R- FILES 69-92, RUNS 6.01-6.24 03/27/79

RUN NO. 6. POINT 24. GRID 10. 3

REDUCED PPOFlLE DATA

Y Y/ U T U-UE
N INCHES DELTA FT/SEC DEG.F U/UE THETA UTAU U(*) T(o) Y(o)
1 .0078 .005 41.87 83.78 .421 .374 -14.807 10.758 7.607 14.426
2 .0C69 .005 43.50 83.16 .437 .400 -14.390 11.176 8.145 16.452
3 .0103 .006 45.60 82.53 .460 .427 -13.798 11.767 8.696 29.031
4 .0111 .00b 47.35 82.29 .476 .437 -13.400 12.165 8.905 20.505
5 .0119 *G07 48.60 82.12 .488 .444 -13.079 12.487 9.049 21.979
6 .0137 .008 50.57 81.31 .506 .479 -12.574 12.992 9.758 25.295
7 .0149 .009 51.55 61.06 .518 .490 -12.322 13.243 9.976 27.506
8 .0162 .009 52.48 80.90 .527 .497 -12.083 13.482 10.114 29.901
9 .0179 .010 53.46 80.6 4 537 .508 -11.830 13.735 10.342 33.033

10 .U199 .Gll 514.56 80.25 .548 .524 -11.547 14.018 10.677 36.718
11 .C218 .C13 55.13 79.95 .554 .537 -11.403 14.162 10.934 40.218
12 .0237 .014 56.37 79.56 .566 .554 -11.083 14.4e82 11.278 43.719
13 .0253 .015 56.74 79.51 .570 .556 -10.988 14.577 11.321 46.667
14 .0273 .016 57. 36 79.34 .577 .563 -10.824 14.741 11.466 50.351
15 .C295 .017 57.99 79.39 .583 .561 -10.666 14.899 11.420 54.405
16 .0311 .018 58.52 79.24 .588 .567 -10.530 15.036 11.550 S7.352
17 .0327 .019 59.06 79.C2 .594 .577 -10.392 15.173 11|748 60.300
18 .0368 .022 60.25 78.48 .605 .600 -10.087 15.478 12.213 71.538
19 .04bC .026 61.88 78.26 .622 .609 -9.667 15.898 12.405 84.803
20 .0531 .031 63.20 77.72 .635 .632 -9.329 16.237 12.878 97.884
21 .0593 .034 b

4
.CO 77.36 .643 .648 -9.123 16.442 13.189 109.306

22 .0659 .038 65.13 77.15 .654 .657 -8.834 16.732 13.369 121.466
23 .0729 .C42 65.88 76.97 .662 .664 -8.639 16.926 13.529 134.362
24 .0781 .045 66.86 76.84 .672 .670 -8.368 17.177 13.643 145.416
25 .0860 .049 67.49 76.70 .678 .676 -8.227 17.338 13.764 156.497
26 .C929 .053 68.43 76.46 .688 .686 -7.986 17.579 13.972 171.209
27 .0993 .057 68.82 76.21 .692 .697 -7.886 17.680 14.190 183.000
28 .1O6c .061 68.99 76.11 .693 .701 -7.842 17.723 14.272 195.344
29 .1131 .065 70.C8 75.97 .704 .707 -7.560 18.005 1 .391 208.425
30 .1191 .066 70.54 75.81 .709 .714 -7.444 18.122 14.536 219.479
31 .1:59 .072 70.55 75.67 .709 .720 -7.441 18.124 14.655 232.007
32 .12,9 .076 71.60 75.55 .720 .725 -7.170 18.396 14.759 244.903
33 .1505 .087 73.11 75.19 .735 .740 -6.783 18.782 15.074 277.329
34 .1677 .096 73.88 74.89 .742 .753 -6.586 18.980 15.335 309.017
35 .1848 .106 75.15 74.71 .755 .761 -6.259 19.306 15.492 340.521
36 .2031 .117 75.70 74.43 .761 .773 -6.117 19.448 15.736 374.236
37 .2200 .126 76.84 74.37 .772 .775 -5.825 19.740 15.785 405.372
38 .2382 .137 77.81 74.05 .782 .789 -5.576 19.989 16.064 438.902
39 .2548 .146 78.36 73.95 .787 .793 -5.434 20.131 16.153 469.485
40 .2729 .157 79.14 73.67 .795 .805 -5.232 20.333 16.396 502.832
41 .2901 .167 79.90 73.52 .803 .811 -5.038 20.527 16.521 534.520
42 .3083 .177 8C.54 73.36 .809 .818 -4.874 20.692 16.658 S68.OS1
43 .3597 .207 81.83 72.81 .822 .842 -4.543 21.022 17.143 662.748
44 .4109 .236 83.!b 72.74 .840 .845 -4.091 21.474 17.201 757.076
45 .4628 .26f 85.27 72.39 .857 .860 -3.658 21.907 17.502 852.694
46 .5149 .296 86.45 72.18 .869 .869 -3.354 22.211 17.686 948.680
47 .5669 .32b 87.60 71.94 .880 .879 -3.061 22.505 17.896 1044.482
48 .6193 .356 88.45 71.48 .889 .898 -2.842 22.723 18.295 1141.021
49 .6707 .3e6 89.61 71.34 .900 .9C5 -2.544 23.021 18.418 1235.718
50 .7227 .415 90.62 71.39 .911 .902 -2.285 23.280 18.370 1331.520
51 .771i1 .445 90.92 70.93 .914 .922 -2.2L8 23.357 18.772 1426.216
52 .8261 .475 92.06 70.79 .925 .928 -1.914 23.651 18.692 1522.019
53 .8780 .505 92.74 70.52 .932 .939 -1.740 23.625 19.130 1611.636
54 .9299 .535 93.16 70.41 .936 .914 -1.630 23.935 19.222 1713.254
55 .9819 .564 93.92 70.27 .944 .950 -1.437 24.129 19.350 1809.056
56 1.0337 .594 94.28 70.20 .947 .953 -1.343 24.222 19.408 1904.490
57 1.0851 .624 94.07 70.22 .954 .952 -1.166 24.400 19.387 1999.186
58 1.1369 .653 95.49 70.09 .960 .958 -1.032 24.533 19.504 2094.620
59 1.1888 .683 95.79 69.93 .963 .964 -. 956 24.610 19.639 2190.238
60 1.2412 .713 95.89 b9.87 .964 .967 -. 929 24.636 19.697 2286.777
61 1.2928 .743 96.55 69.80 .,70 .970 -. 760 24.806 19.753 2381.842
62 1.3449 .773 96.83 69.74 p973 .973 -. 688 24.877 19.806 2477.828
63 1.3967 .803 97.10 69.62 .976 .978 -. 619 24.946 19.908 2573.262
64 1.4479 .832 97.33 69.56 .978 .981 -.559 25.006 19.967 2667.590
65 1.4999 .862 97.55 69.53 .980 .982 -. 503 25.062 19.993 2763.392
66 1.5521 .892 97.65 69.48 .981 .984 -. 478 25.088 20,029 2859.563
67 1.6041 .922 97.94 69.51 .981 .983 -. 403 25.162 20.011 2955.365
68 1.6559 .952 98.13 69.33 :986 .990 -. 354 25.211 20.167 3050.798
69 1.7080 .982 98.42 69.40 .989 .987 -. 279 25.286 20.102 3146.785
70 2.1409 1.231 99.20 69.19 .997 .996 -. 079 25.486 20.282 3944.337
71 2.5739 1.479 99.53 69.11 1.000 1.000 .006 25.571 20.354 4742.073
72 3.0060 1.729 99.49 69.08 1.000 1.001 -. 006 25.560 20.379 5541.836
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J~c KLD'14 TAPE 3166D'- FIVrS 136-IS9, RtP.S 9.*n1-9*?2 1I4"nV7V

PCUNOACY LAY7- PnGPCPTTr! STrAe~rn
LINSAP SLJPLAYEc

V'ITEOPOLATrIN FUJNCTTON FPOM
TO WALL WALL TO YV.:!'

F'EE S7~& VELO'CITY = 1Z'J.S73
rcrE Sqra Tr",PrPATUjP- 6Po762

WiLL 7EMF!PSTUPr z 4*1F ,
WALL P-EAT FLL'y = o'1

FFrE STPIAw r[NS!TY - 7c 1
rRE S~r KINtrwj'Ir VI~cOSITY -

fly5Ty(. FLIJ! ATf WtLL =7
IIIECSTTY C r FLIJI!r AT WALL:=

W!.LL/VP7-r STREAM DENCTY L ~TI n=7 1'
LOCATI!k PEYN'-LrS KNI0PEt f~r) =- 22E0;

Ti'nJ' V'LU' V1F VEL^WITY r EL T f 41-C
I'PUT VtLtU CF TE-PEQATUFRC DEL78,=.1%7

COLCULtTEr OELTA = o7463
PELT& '30*5T INPUT= n:13

D1P~~ro THTCVIESS fC-rLSTA01 =-nF5 13~
mr~mr:4%Tm Ti4!IKN-SS IT14-ETt) o( 2S22 -?

UEn~Cy-')ISSIPATIO" TiHICKNCSS =C4r-r- *1I4560
E':TV4LPV TH!F2V%'rS r .- r P,,C 8

SHAPE FACTOP 1' fOrLSTAR/1urTA) Z 'oIjn.l) 194&0323
SItPE FACTOR 1!2 (EE'rGY/THZTA ) = 1981514 1 9"P69 3

MOMfrETU'4 THT X r rSS 0r'Y14% S N~'E! 5 IC1 97 9 1312961
Z!ISPLACF''T N'IE Pt.YNCLrS N'1436.1= 18 41 a

SKI% FPICT70f: COFFICIEINT = 54 76 3
FrC~'\VE-LPCfTY = 4*77892

LAW 0~ r TH Wt LL C OKS T A T (P.) 41 "j-s
LAA m; 0; :r WALL Cn,,Sj.NT (C)=

CLAJSEPS q-ELA NC!b = v64"4? -s30

NL CT1D -.x-'
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jrE 9(LO'1. rAPE 3?bf-c- FILES 13F-lS9. PUNS 9.11-00?2 fl'./1"/ 7Q

q.' 4, 9. POINT 3. GRID NO. 4

QrLUCrD PcCrILt DATA

y /I u T U*U,
bJ I S:S DELTA F'/I7C p E.r U/ur THrTA UTAu U +

1 Tf.. V(011 , . 10so 4. 71.07 .422 .3' -12.174 8.672 6.?61 lr.77
*- ' .. 5,2 7.t? .1.56 ,.15 -11.1.7 9.508 7.162 12.71
, 4r D, 77.1 9  *57 .4S! -In.375 17.6' 1 7.eo 24.19 0

4 2 7? , ' S4.41 76,P1 *53 .496 -9.51 11* ' 8.44.1 1.26
1S .5c .1 70.Cc 76.?i S5q6 7 571 -8.98 I.5U 9.C27 20.!40V .' ..'s . o 75.', .619 o!(? -;17 16,S's 9.55' 214. '1

.7 .A 11 . 6'' 5 , 7v 7 6?7 * 7 5  - 4 13.2"4 977f 75.VOD7 "1 36 *'.9 ; t* 0 7F1' .654 .( 3 -7.275 11. 7 7 ' 4IV255 31.'29 .13U 5 ,'1 6' . E 74 .QA 66? .618 -6.Q94 2 1..V1 IC.r!1 35.9"13 .,17' . 6 . Z 74.A5 .678 C1'3 -,77' 4..2S 10.76- 7839.11 ,12 .rtb 9."7 7U. 71 *607 .9 -6.S9! 14.4'2 11.1 . 43.'?11< z . ...: 3 6 9. 0 74.19 .60b .6f ? -6 .406 14.t79 I I .'l 1.8.?'.!1 7 7' . 7 1. .7'? .673 -6.'&1 14.764 11.146 51.218
71 " . 1.' 7T.01 ,9 5 . -.7.2 1.9"0 11 .3? 562 

7

16 .57 t '.6 r7.3 73 3.1 *771 ,714 -5.69 111,6 11 .9 (, ,9p

1 ' * !3 *7 7 '. . - 7 3 . ' . 7 '3 7 2 1 -5 . 1 5 I S .* 3 , 1 2 . 1 7 '2 0 '7 8
*? 431,

°  
.11. 76.3 7?.'. * .'92 -71j3 , r6'.7 12.799 9s.i9

S , 11 71, 77:1, ,7P9 *777 -U.A3 16.412 13.213 113.71*2' 71 1' 
'  

.793 .7?9 -4.31 15.0. 13.41 127.136'1 '1 .01 !'~'2 .0, .r"5 -4.-,1 17 . !,4 13.71S 10.72X7
'2 ,- 1,A 1*, ' n 1t.' 7 . 2! .717. 2-'.4 v9! ! 1950'F

713" .9 ?.*! SS -3.*1.9 17.774 14..4 178.01s5' 7 1 .6!7 .96 -3*"1 14 1. 14..5c, n ,:6 04 3' c.1.4 7-e .ofo E6S -2.'!!1 8.i34 :872 1 229.5?'
27 .1 16 .,. 1. 7'.'4 .899 *P'7 o21 1.4 1P.97! 3'67.7.
2' 1,2' V 2'' 8:,7 7r. o9I7 *,'8 -a.s."6 18.66 9 1, 9S 2 1 :. 4629 .. 1,7 .'. 3 80.' 7-1.U9 .eO3 .894 -2.24.4 IS.8'2 110 -1066.09P

31 1.I?," .11' 12',2 ,?.,7 .91- .913 -,.?9 19.9"1 15.531 298.411
5' , ! .5 11 9. '7(?, 

0  
?8 v9I* -* 5. . 19! I?*8-19 ?3&21!,33 .1 ' .5'2 94.i- 69.67 .94 1.944 -. 1 77 19.68 17.7 379.168

36 .2157 .756 9 7o7 60.'1 .973 .967 -. b5 2
1 .03 1.1.191 5.880T7

39g ?31 .9t.3 9% 17 sp *96 *7 ?51S 21.7944' 16706 624.4.511
41 .7!1 1.-."6 99.CS 68.0? .9;3 .003 -*3'.A 20.807 16.R93 706.V71
41 .3" 1 .I 1,)I"2' - ba .

0
- .99c, .992 -. 113 21. 91 16.e79 77@1. *'9"

4 y.7 .8!' CP7 1.1 *9.& t.IG 09 *9Q9 -. 126 21.019 16 .99'7 81?'.79
'.9 31'3' 1 ' r zI x 64 .'? 7 *' 1 000 I .16 :2 2 1. A 16.!97 164.?1.!

4r.2 3 8! 2.? 01? 6P.73 .,,r9 1 .3 -"OS 221.C 17.057 1869. '39
-3 1.'361. 3.s 132' 6-.'7? .996- 1.. -. 382 21.'7 17. 15 CS 23. SF47. .??4 ,t~ 1 6 " 3I 60.'? .99 .940' :'!17 2 1 .::'S 16.99r 124.69953 1.1!o 3 ?, I9 1.' 6'.'! .19 c .909 .- CI7 2~1 C92 f, 3. 974 3265.1156g 1.V ! .> . 12'.'.-; 6r.7! 1')- 1.00 -, 'S; ft :0.'l 697 7 12. 6 4 .."6'.
51 1.!73?63' S 2 212'. C4 6S.' *993: 1992'"'7 -.11 8.' 47~. 233.1.

59 ? .2.3 7 1. 1 6%' 94-. 1~9 -ft2 2 9 .699 5 2 " 11
61 E.'?9 2.1.2 101.47 6F.73 .993 1 02"M3 r -1 21'.24 I7.!53 10,79.33

62 1.7-3. 92. t 19" bsPC' .995 1 . 1r1 -.16.? 21013 17.CTS 6!24. 169

6 1 3 3 1J Ss 99 ' 6v' .99 99 - 15T 26'.9c 17.991 V9 t."e4

Table 64.



RUv. K-C 0, POB4JT 4. GRID NO* 4

rj'-13AY LByr.P roo~rTES TN'

LI XA*P StJL*vr
INJTE'POLAT!I N FUK~CTIIN FROM

T(P WALL WALL TO Y.:35

FrEr CTEA VrL-CITY 1'fl.E699S0&0
rprL 5Tpvr ' yrP07 -c 9nr

WILL 7'-PEP&7 " r 6 4*097
WALL HEAT FLUX O!'7FP?5

F~rE ST~r-IM !nE4STTY - 0 .r 7 51
rpE!- S'prAu I(I!F-ATI; VJsc^SITv 7 =ciz

CriSITY Or' FL~ IT bEALL=
P.INE~mITIC VlSr"IlTy rr FL'fjr IT WALL r =Dl?

itALL/rn % S~fr*Ak1 Vr ','TY 'ZA T 1,1 0 *7'%7!

INPUT V.Lur' F V[Lf)CITY C7*LTA :44-t
INPFUT V'AL':- Pr 4Ew:)rRT~'LF- -,ZLTI

CtLCULITE" DETLTf 277'
flELT% 09 TNrLT=

DTSPLACE''NT TH1CV'.ESS (EJELSTAP) = *'QD1S r42
PO TI ?HTCNrSS (THrTA) = o?87E- O29

EEGY-DISSIFATI~. THICVV-Se- = 9C1q OY216
ENT'-ALPY THIC,(rJrSS = ,,ZT nS3 Of'C

SHA--r FACT04 I? (0rLSTAP/TWETA) = 1*39791 o63
SW4APr FLCTG0' 7: I NrPY/THE!TA) = 1 0 87 7 cI 8999n

mOKENTU'- 7TCXN-~SS 0vyN)LnS N'ItMFO - 1484o57 1416*6'
OIS 'LACrEMr1. THC :; :YN 'L! N Nct!) - ? "7 2

,7 FRICT73% CCEFFICIrKT '43

LwOr THE WALL CNSTfN! IV)
LA Or THE 6ALL C' NSTAT (C) q =C)'

W~v1' STRENGTH= f-?I

CLPUSLOS 'rELTA' INITFG-AL z *73043 -95?7
CLAUrErS Or' IPYTFS")AL = 4*7769 41 77

D I S:L A ZE %-- T TH~1 NESS - Cn!4STh#,T CENS!TY = 01)3694
M 00E 14T U THICK'LSS - C'nSTAk.T t)ENSTTY = 0 F-2 ;

SHACVE FACTO 12 - CPNSTAPKT VENSTTV = 1.27759 1*15144

Z =*6 INCHES
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J'E kLD7'' TAPE !!66q9- FILES 11'8-159, *utkS 9. .1 -'.22 04 /1I'/?

RUN~ t'2. Q. P(O7N
1  4. 6RID NO0. Is

RFLDLC-D P0. ,FILE r@TA

y Y U 7ti- UE
N I k" 4 E DE L T aFI r r !r .r U/Ur THFFT A UTAUU 1. 710) yE.)
I . ''4 0 t 111 't~7 TF . f4 .4'.7 ."46 -11. A ?9 9.5!2 A6a84 11 . 64
2 .~e C .2bI 4 q. f, 77.'3 .403 .4rs -10.SS : J5' 5 7.:6 41 14 : ! Ol

4a 5C'S.11 7f.e' *596 .5'a -9.7rus 11.606 8.72p 18.394
r. 0 p. C!" 7 57. 7fl z .!,1 .5'7 -9.177 12.214 tkas? 20. '2y
6 1' .3 61. S 7(.-2 6- .543 -e .471 12.9R9 9.44e 24 . 709
7 .1 .2' 67. q: 7S.64 .6?4 S52 8b 5 13.31, 9.844 2B.15I

A 13 53 A *4 7C.46o .6!4 *0 -7.819 13.5'i IV.131% 94:
_15.1~.2' 6 .07 7q."4 .6s1 *6?4 -7.462 13.979 IC.473 19::,e

17 .171 ..- 3 6f,.'o 74.01 .663 .639 -7.20t 14.10Z 15.723 !9.74n~
11 .J. 0 67.16 74.: .673 .' -692 14.302 I1.C43 s0.M6"
13 J! 1 .0~ 74.! C6, .6' t 6.96 14 0 1 . "9 5 . 2
11 . :2Z .. 04 6q.13 74.15 .6'4 f(73 -6.P73 14.5r7 t.? 4.&P17
15 * 63.~ 't 7 7 4. ' .7%t .69 -6 .67 14.73 11 .713 "9 S.02

14 2 3 .29 C).9 7'4. ' .7 *7 -6.S9 1 5. 6c 1 .8S5 7 654017

3s .- C! ?^.0? 77.r' .74' .6C6-.E~1.1 1.35 8.E

1I .743' . l 7f I _ 7'*4. r 07 .*7i. -5 .228, 16. 1 !2 12.741 99.11C
2-1.7 _7 . I I u 77'.11 72.'6 .7 7 :j .- 7q -4.926 16.4(4 13.9"7 115.916?
21 ~jc-l .1'4 To* 72'' .7FS .707 -4 .63: 16.709 1!.393 178.S70

2 ' j- . .21 Z 9;1.' 71 .t' .Z14 f 'I -3.977 17.4'1 313.?S' 161.v3c;

2 6 7 4 .26: o.UZ9 7 1. . 9 43 05 -3.245 10.14S 14.77i 2'27.140
27 c9f6' Zcg biI- 71.!' .8S2 .1,66 - 3 .17^ 19.271 14.c4b 2 21. 6 6
z; ~t .32 56.01 71.1-1 .8(2 e2'S -2.952' 18.44C 14.689 236.699
19 .1,9p .34-- i7.% : 7'.Q,') F73 .004 -2.7r8 IS.602 114.942 251.589
3- .1167 f!~ 90.17 7%'R .8F7 So 1 -2. 577 1 P2'C 14 .0 f' 266. '49
31 .1231 iol 8C.? 7'.F? .S89 FC07 -2.365 19.0?t IS."' 2E2.959
32 .*I Z" .4-'4 9%': -r '7f,. C .807 Q0'' -2. ?CE 19.105 ?S.?3P 298 .'?'
33 .147! .936 91.Or 77%11 .912 .927 -1.079 1.5 11 15.563 337. 492
34 .164f' ~: 94v 71.1 .922 .974 -1.C32 19. SS8 15.60!371?
35 . 1922 .511 94.1% 60.Q1 .9!7; .947 -1 .926 ZJ.U* 4 15.9r1 417.036
36 .? 21 *b2; 9 S.% 6r, .9 1;2 .956 -1.'24 2T .356 16 .04 4 45F.441
37 . 21; . .f,-,2 9,5." 4~6 .9f 1 .99? - .A39 20.5c% i6.16" 496.695
3s .235! Ile1 97.C2 6;.4,7 .969 L,72 -. 654 2'.7!6 16.3?7 538.615
39 .252", .70i 9? .74 603 .9"b .916 -.622 21.868 1E.424s S77.?28
V)2 . l 7". .31? 93.c7 60. '2 .979 .1-Pi -. 4S' 27.94: 16.517 619.119
41 .2774 . A-; 9% 0I 60 . 9 .90'. . Q -. 737 21.3's 16.3 6 5 e. 41t
42 qu1 90 90.V1, 6Q, .996 .9mq -. 265 21.1?5 16.593 698:064
3 .7'4E 1..7 91.9.. 611.17 .9 L,1 .40 2 - .1 C1 21.109 6 6't 766 R4"i

44 tG3 1.1"! 11 -. ! 60.!2 .9" ;44 Q,6 -.12 6 21 .2f,4 16.716 83S.949
4 .!9 5! 1 .. ^)4 IC,-. L- ."9 S,;; .; -7 -9: 21 .340 16.7?! Q'r5.1?!
'.6 .425- 1.31' ! .24 o'.1 1 .1;99 .0096 -. 97 21.204 16.719 97!.E'20
47 .4543 1.4a'5 132. f4 60.,q .919 roef -11 21 .3'9 16.755 1142. 11 i
4-- 931 4 .' 1'' 6.6 1.~ .r I t, 28.,08 16 .7' q1 .11.61
49 .E15U 1."7? 1-. %'2 b9.14 .5 1. 1m -1-94 ?1.3504 16.795 11?0.701

52 .66. I .P F 1b0"o. 6.4 6C.": .9C9 1.-I -.*!12 21.378 16.81 5 13F6.W6
53 825&4 2.405 10".64 6P.^1 .999 1.M"? -.012 21.376 16.E71 IR45.907
50 1.3;40 3.113 10'. 9? 6e.05 I.502 1."6 -. :D 21.1*9 16.488R 2!01.774
55 1 . 2"o2 3.7". 1 C5.'PS 69.91 .ICk ) 1"2 21? :4"1 16.829 ??f0.PS?
56 1 ..4t 4.3''. 72' 6C.14 1.72% I. . 9 4 14 ~1.,45 16.0"" !2 19 .?54
57 1.624 4.971 8%? 6. 12 .'3 .13t 11.4'7 1b.236 16'S.C71
ig 1. sn52 1 .5e: 1.9 C 6.06 .993 1 .6I's -. '13 ?I. 3' 7 16.077 4135. ?50

61 2.4^4' 7. 4'i 2 " XC I 6A.% 1.201 1 ^nS .!2?! 21.413 16.P928' c . S .39

63 2.8 52 ̂ .69Z I3 .07 bR.q9 1.02 1.2"4 .137 21.477 16.e52 6425.rl1'
64 3.2151 9.!1: 13 ~ 69 .93 1 .5% 1.- C .4 2 21-411, 16.21! 6ME3.081

Table 65.



Pull. 9 0, POT 1T 5. GRID NO. ~4
PCUCArY L8'rE' P"CPEZTIES

LItrFAZ SUrLhYr0
INTrPPO1*TImN FlIKI'CTIO'k FPOM

TO WALL WALL To Y,:?r

F;Er STREhA' VELnCTTY = I-16,44 1C,4
r-rv STz-A- TFmFERATUcr =

1ItLL TE"Ff-RitTrr FE049i
64LLL HEiT FLLYr 7'4-

FREE $Tv~rALM CENJSITY = V 7513
F 5r Trrtm wjp[M%,Tj, vsISSTv = nr4v

:rkC ITY Cr FL'IV" AT P:ALLz,.76
VI.E4ATIC VTS-CEITY Or FLIT AT WOLtZ = .%171E

6 4L L rL~ ST; Am DE ~Etc 7 Y P AT 1C' r 69
LO ATION 0fYK'CLPc V!I c~E (;EX) =

lt1'LT V'MLUE- OF VEL'ICTTY r!'L'A= 1
IPk)T V!LI 11 !F TE'M:1E R T1IE Of LT 9 =

CALCULATEM OELL'E = O'!79
t--ft1TA 095 INPU' rri

P!SPL1CF~r'T THTCK.rS' (CELSTAP1 = .-7Rse*3PC7
MO-c'T I THICYN SS (THrTt I - 9)6

EPE3V'ISSTFATIO\ THTCK-Nrss
ENTOJ4LPY ThT~CKrSS

SHADr FAPTM 17 irLSTARITWETI) = 19'411S4 19
SHI.L FACTcq --( (EF1rP'Y/THETA) 1080S51 1 9?9 83 U

~M')M NT JA THTCKN'S L'EYN'LPS N'JtmEv = 1'JZI)5 14 1 4*S'
DISPLAU~r-'N THICVN,% SS rrEY14nLCS NI'MOEP = ?319976 Z15

F;ICTI"\ VELOZICTY 47R,

LAw CF THE WILL CONSTfhoy (C) 01cl,
VAIkr S'RENnTH f49

CLALIE'S OrrLTAI I'TrGAL -00111Z
CLAUSF'PS -61 I'"'T GAL 4e.6P346 4,520~7F,

CISPL4C:mEKT THIt-S - Cn14STt.T E.%NS7TY 0,7"1536 03
VC'MTle THICyt'PE S - Cr";STAPT CENS7T" .2175 ,21

SHAr-L FACTOr 12 - C"%STANT rENSITY 1.2725q 1.!556?

LnrATTcN -y- 1057

Z -6 INCHES

Table 66.



JCk KLU74 TAPE 7166P- IL'S 136-159, PUNS 9.01-0Q.2 'i|"w/79
9Jk NC. 0. PO!NT C. GRID NO. 4

QrEUCED PPCFILE VOTA

NU I LI-UEN INCuS CLLTA F rC DEG.F U /Ur T i T A UT tJ(A) Lo TII ~~ Z*~*11 E .47 TO.(: .4Af D '? -1.L lf2' 7#) IZ72 .E6 .?. 51."' 77.0; .51 1 .4!8 -i, 2?7 i". e7 7.876 15.!?I3 . 73 . 3 515.5 7.& .!3E .1o! -9,p. 14 .3 8.4.19 16."774. .~ .".26 59,. &Z 7 7. .51 517 -9.33. 11 .55 8.897 18 . 04.5 L I ZT' 6^. 4 75(, 7 S599 I -8,
r r.  

1.746 9 .,A 723. if6 1'7 .C' 67. -
7 ?f,.! 1 .61 6 -8a183 !I.I' I,: 9.7 2.07 , 

7
1 ,' 9 6 .1? 7.c .676 , 81 -7o96, 1 .3'2 9.9D4 25.19?

8 *:16.1 :U. .1 646 1C6~ 137b l.4.17 32. 249 I . 6f: 7Eo 75.1S9 66 .679 -T.,'31 1'.0)2 16.614 37.14O! 19 *36E b'.'3 14 7.v3 602 -6 -L.6FI 14.2q6 11.178 A0.127l.014 6D'07 74.1 .fF3 .6!8 -6.74 14.57 15.?'' 76,N1

13 * 3' .3 ". 9 ". s 7n.. , qs .6'5 -6.5L' I Q n .7 3 *Ss S17'.o 74 7' .7'2 *5o -6.1!q 14.144 11.0375 781 .'17 . 7' .. 7 7. f7 37 .71 .7"3 -6.15e 15.1'5 12."7P 63.43
1 7 * '5 1 ' , 8 Y 2 9 ? .! 9 6 3. 0 7 1 .7 ' -6 . r u 7 1 1 2, 6 1 7 .1 0 1 f 8 . "6 '3o.113 71:09 71.'9 973. .7?7 -5.67 15.617 12.4R4 P9.v2119 * 2:' .I1S 76 :'4 7 7. 1?7 :7r4 . 82 -5.23.1.4 . 12 .! 9?..319 - .91 .V7 77': 7?.%? 77' .773 -4.S97 16.3e! 13.10 113.'I

:6 55f .177 70 ,'9 77.!? "?Et Tog2 -4,552 16:7'4 13.15C 1229.49'27 .7 ."9 -4 5 1. 
. 3.'22 .179i z37- PE 71! .70! 2 17 81 14.1 2591.?23 .1151 .3 1 ' 4 ..5 9 3.716 17.5T374.71 524.TO.s 22 .22 84.7 4" 71 .i3 I .89 Sb '1 -3.3 I82 415.3' 1 1 01."

:1 .1" .' 1 71.% 7 .f 1A% 7*97% - 2.12 9 19.8 . 51 14. 71 29S. 7. 8

26 9 . r 6 ,L 7 T 6 5 :S 3 'L 1 . 0 4 6- 5 719 :59
27 2 :1 .3Z69 87.7; 72:.s4 esfl .969 2:S67 71 431 14 1Q 6 25 716

Z9 .1'g. 4 F 8 !'.% 71.'1 .912 AP4 -2.753 18.653 15.3 3.332:) 53 'P 7% c, .3 9i -. 41 1.1 5-178. 2S7*559.05191 .377 9s*:1 6%%3 E*.' 9 -1.28? Z".I"5152.2'. 2.6.-131 .11'7 .3c.? 9- .1 70.873 .89 .9?3 -.1 2031:.7925

36 .2'. 9 17.13 69.72 .9!3 963 -p779 22.55'S 16.56 69176 1

38 .216 .4f2 9b ? 71. 1 .918 9 77 _.1247 19.1(7 16.79 589'33 . I f 4' .521 9 T P .. *P *7 IS 1h95 16.81? 36.'!7340 .1811 .577' 90' -.'1( .931 .914 -I 47 19#812 163 6 5 37.S3
95. 7-13 be8' .~a c .' .944. .99 -1.13: 21!. I - 176.:2 0 4160169

'.6 .'.?'. 1.'37J 96. 6b9.?'.7 .9c4 .9S3 -. 9P3 201.2371 16 79 14..32
'.9 .16. 1.7". 97. 1E 6C.72 1.963 1.91 -. 79 21-.31 6 7.9 1492.176153 V542 1. 7(' 971. Q 6c.r1 1.97- cv9 -. 63! 21.333 3716121.a
32 .e'e 2.5' 92%A. 3 6Q ." 4 c .979 9- .8 -. 447 21.3. T 7 .?6: 9?8 1. 9643 .'6.) er,2 6 9;.-5 67.11 3.92 1.*? Y77 2 1.3 97. 1' 6'19.S

40 'p 6: .9.1)' 91 .0! -c 1 .Z6 21. il 78 277 I 5'

A ' . 9 '.7 9.0 &e1'a .988 .9pg :"E!, 21.218 16783 65e3
5 . 6'.. 1221 . 60.19 1.28? jar7 233 2 3 1 6.19 9 2. )57~2.607 1. .. 131.2) .9c 98t -. 13:1 ?1.il;4 17.161 ?.295 243 364 5 12.0 be.13 1.991 .998 ::,'! 21.3)9 17.15' 8"'39.'93
45 2.:4 829 1. 3 69 ' 16" .9t7. 3'2 21.281 17.83 Ot99 3 4146 t848 1.4u: 1O.'." 60.'8171 *96 .3 21.31. 17.145. *7.6.466'.3 3. ". .7. 1'.3 6.? 1C' 983 -. 21.261 17.156 615.532

I.Su3 ~ ~ ~ Tbl 66. !S2137



Jr'E K(LD't4 'rAD 31,16P,- F1LrS !IP-159, PUN~S 9o'I-P*'2 n4/1'1/7

qL~ 0 C "1fce co POTNT 60 GRID NO. 4
F C'PnA rY L AY E0 r Pr VET 7E ST A NCI V,

LTNrAP SUPLAY~'
Io!TEPPOLAT!"'N FUNCTION FP04

TO WALL WALL TO Y+:'5

FOEr STRE~r VFLICTTY = 111E%03S
rrrL STF't AM Tr*PERATUPr'- 6E9 0 77

IOLL TF.'PPAT!P~ z P0
H*L~EAT rL1Y r'7077

FrrE ST-7-m C:NJSITY = oE7516
r;EE ST~rAm KINEOOATI' VISf')STTV r~7 CFLr'TWLL= o*27IS2

K:NEMAT!: V!SVCSITY OF FLIII') AT WALL=

L~nZTT'\ YyL"S N'JMPrP (PrY) 71"~35617.97
!.UVAL6UE CF V:EL~c-Ty 'nTLTf

I'.:FIT VALr OF TE -P RLTLipr DL TA =
CILCULAT~r ')LT8

E'ELTA 0 Q*5% I N::>U 44s~

37P!F'rNTU TICMNSc, (ELSTEP) r.14 09b

E'!wALPv THICKNSSr 7 o0A42 *(1
5VAP[ FACTOP 12 (DCLSTAR/TH.ETA) = .!F91Q , .s?
SHe'PE rhA;TUR 'Z (C4rPY/If4ETTA) = I *.''. 1 oorI33

M0O4ENTU'M TwTCIvr rSS r-'EYN"L!%S NIIm1Fq ?I"'2.71 61

SKTN F'IfTTO'., C iFFICIr T
rPICTIArN VFLICITY 4 57S 7 6

L A wOr Tr 1WL.LL CC'NSIANT (K f1 C
LA b, or TH: WfLL CrvvsSTAIT (C) cno

W4&.7 ST;ZrNrTI4

rLAU!EnS -r- IN.TiGIAL = 6OP4?7(;
riAcPLA: .M.Z T I.#c - C' !,S PA, r,:,FJTTV -Zw ',FIL -,

KOM NT'JP THI ' :S - CMNST LNT oD:' SITV = z!)9
~H~EVA% 2- CONSTA 'T CVENSTy = .27746

LMCATTI -X-

Z =CENTERLINE

Table 67.



,uI . 0. POINT 6. GRID NO. 4

Y Y L U-ur
TI L A F T/r n[ r U/U

r  
TprTA UTAU 111 -I . y)

'4 .4 .76 -12. 74 9.
0

0 6 E .61
o4 .1 14 41.'' 7".' .v * 11 ? 9*57 11.16 7.74 14.146

. * i 7r 7'- .012 .467 -D.? 16.7,1 1!.P 7 11.941
,4 54. n9 :.'V 77. 7 .5, 4146 -1,71 .1.2"2 8.!514 20 .q9

. - 5'.' 71."' .'It .cIF -9. 2 I.614 e.P7! 23."31
1 * .S91.' 71.'t .!Q4 ,5Q -9.5314 1.2 18 9.67 2E. 3

1 4 I .. 5.
.  

7 9. .6I! .! -6.U2' 19.614 9.712 31 .'E4
*7 U 6'. 4 7"."9 .( C, .r 9 -. 327 13.9 , I5,? 3 517

, * ,1 , * 6?4. 4 7%.v7 .*(4 z ! -6.26 14.2147 10.S 39. 60!
-43 * 64.7-. 7".c'9 .64S t1'5 -7.914 14.1cS lt1' 42.1C93

F 1 . -6.' 73.19 ,O"1 .6'! -7 .11 114,.'2 1C. 71 t 46.17-1

16 .4 61 . 7 14 7 -5 E7 7 -7" r.4 F 14.7-4 11 2.:17 5C. q11

b' . "7" .i 7'. 7-.-7 .96c .'' -W64 15..4 1? 1. "3.124

-7 .4.-I Z 7!* .711 .7172 -5.461 1.6' 16.57Q1 115.7
1 71. a E 7%1 .72.f - 9.9 1. 13 2.91 143.

r 7:1 ,1 77. 7' - *77Q 7 .*75 -S .9 9 1..4 2 !.(44 116.1.93
' .7 1, 7 7U6 .7? .701 -15.71 16.711 12.F74 17,

7t, .1q .7i 7' . -.6.3.'72 17.77) 11.'qT 19-.09
c'.5 1 r.'- .7E7 .Fn, -4.29,' 17.911 q37,9' 23.'

11 71. F .1 7 1.7 -4"..1 19.2 13.23 2 ,14
q
'

? 1 7 * 7 .c I'' 7j1 .  .E2 6 .F'6 -3.073 16.394 14.231 234.'93'
'7 1 . Z5 - 3 , '.3 71 .'Q .t34 .9'9 -q.1< 21.513 1'>7a4 2147.137

.- . .81 114 .S 711 . 1 66 16 -3.531 18.7142 11 32' 262 .111'9 Z. ' r.I 1" -7 7!.' b r Out -3.348 s9.914 1.1SR7 27.136
14 .3 '.17 71 . s o 5F -12. .c&-S 19.3S 14* . 7 3 315 . '?7

?1 .'" .3'' So"." 7r.op .Fc. .99 -2.f21 19.645 15.1RA 33.Q34
'3 .1074 .14u2 91.57i 7-.'.0 *91. .;17 -1.09' ?n.277 15.67'> 131.761
34 '114' .4 914 7 '. T' .9'1 Q 1 4 -1.76! 2 '. 5 1 1 ! 75 1 1167.9504
3S 3 Z 71 9'.,' 7;-1,1 .991 .979 -I.F4f2 22,77 f '7.529 57 . 40'
35 .. 4s *"! 4 1'1.' bo". o - .914 .*0!?6 -1.344 2'.E? 16 .14 I 45.- 6 7
31 .'7! .- 4. .5."" . 914 c94? -1 .168 '1.1!'14 16.2' 5S3.'141
33 -514, 9'5 9.6 69.'4 .91 3 4" tr 1."541 2!.?'! '6. 3 78 6 n16 1i

,3 .131 .744 ?'.7' b' .c3 .97 .9E2 -.671 21.6', 16.5'6 725.4c,,;
, 1 *!.2 1 . I'! 9v .? b79.'.% .979 . 7' -. 4b2 2 1. 8 % 16.71 791 . 14!
4? .",- .56? 91o 60.'! *9c! *'7s _.1e6 212t6 16.91' 856.777
43 :477'! . -'E 0 . 1 0 .9P6 .q62 - .3 14 21.9cS ! 6 .4*3 922.r24
44 .4', Z 1. .5 I: g~ f O 1.3 .902 Q p 5 -. 14 22..,rQ 16 .0o' 987.S39
43 .4 c ?4 1. :0 . 6 1 4 4 .9 .91 -.134 7 ? :119 1-5.978 25.2
46 15. 1:' 4 '' 9'. .1 .' 2?U 2219^ 17'' 11.3
4-1 c1: ..1 o 3 ',0 2.7 ?99 -. 21268 37.!44 12?5 .4 3
14 .672' 1 .3'" I'.' 6 r .Q7 .941 .994 -. '54 2 2. 2'!9 17.2141 17 15.'01

5) *116 17" 3'.? %9 1.22 99 :.14F 1?.371 1 7.:21 175'.-b8Li 1161 .2.'.' 1. CE*1 2 .26 1 ' .6 2278 1 .232 21 89.14I
I6 1.22' 1.,C 11 z" 62.5! 1.7r? 2._1? C !& 22.3-8 17.281 2626.T37

541 1.6' 27: s. S7 1 'i ' A . *0 :? .9, . -.8127 2 2. 2 11 17.22! 34109.14!1
5 ' 1:5;2? 11.5 ot . Q 16 .996 1 .I , -. ' " 272!7 17.25A 1936.061
A -.: ." .b7 .999 1."C:' -. 512 22.211 17.241 11373.c27
.2' _26 4.;'. . "' *9o9 I.,, i 2.6 17.Z1v'c 2.1
.5 al 2 . i. 3 7 1 7-.';4 6.'' -5 999 *97Co9 '752 2.16 17.21952S17 4. 114 v
95 2 .62 1 5.c: ~' " 1.--; O~ .16 . 2' I oo.24.. 17.2"S s6o4.'2,

o- 2 .C^1' 6.2'4 1 .1 o'.o! .991 .999 -19 22.2c6 17 . :114 & I'1I. I ?
61 312 b.7-11 1-'.3 614.", .999 .9;99 -. '128 22.244 17.219 fiSSa.209

I

Table 67



Jb KLO74 TAPE 71046P- FILES ITS-159, PUNS 9.V)-l.22 14/1"/19

Ru", o ' rO 7. GRID NO. '4

LOL'.-CA Y LAYE,' P-OPFDTIEF STAN'Avn

!NTEDPOL4TION F!I ,ICTTO'O PCOM
TC WALL ifLL TO Y*.:!

FPEF ST~rAP~ VFL'nCTTY 1%.59'-
r: t -E STh iPA rpflRftjj E.1

VALL TwPEPATVPF 77-
m'ALL PEAT FLUX e-706,

rFEF ST7;rA%0 CrELS7Tv 9.r7si
rp~ S~r~ KI' F:p4TI- VISCOSTTV 7 =,12

ir~c~yCr FL!1'V AT WILL= 37S
KV1?'s~TI7 VT$"c'ITY Or FL''!E AT WALL=

ikAL L/ rr v SvR%-A - CEVJ7T Y Q A T In

7 '1 TJ VALU L"o 'r F L -C -TY y EL TA = o
I kru T V A L t' CF Trvu-R1TL1;r rl;7LT 7 Z

CALCLLtTCP DELTA = 6116T

D!SrLACrm -T THICX!.%~c (LrLSTf!Z) = .l747f7426
?A-,,rTU- Tl4-7 -XQ,-rS (TW-TA 410-5 C

-~CC'TISSTPA TII TH1I(NCSS = rqq2j M11
EFNTPALPY ThIKSS = or9lg

SHA-E rACTr- 1? (DrLFTAR/TH--TP) = lo.T737 161605~2
SHADE' F&T : ?2 ( W-LGY/TH4''A) = I.F13i ) o75

DISPLA -r\-T TH4EYNj5'. P7YN1LrS N'!Lj-EF' ?'3501 'S?9*c7
t K ! FRIC'T") CC!TFICI' :T)

LAI or 'i I r CVt~ F (K) v35
Lt.V OF THF- WALL CnKSTAv:T (C)

WAY'[ ST:?EN' Tk =12R49

CLAU'ArOS "s P' '-<tL = 93 071
D!OLAru'4LPT THI'V CS - IN.STANT DrN.TTV .96 26

%4C. - .U w T H rK kL S S C r'4 S 1 NT E) 11S TT YoV . S ' -9
;H."2E FA:Tjr 12 -C 'NSTAM~T DEN3TT 1926U4,6 1,711.4

LCCAT70N: -Y- 7*17

Z =CENTERLINE
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Jr1E ML"u 7Aor !1660- FILrS 13e-1599 DUNS *102 14'IQ

Qu- 1% C. PO'NT 7. GRID NO. 4

Pr[IJCrD PtorILE CATA

Y Y/ U 7 U-U
r

N INc6S D LLT FTI L ':.F U/u
r  

THrTA UTaU U I # TlI Yf.)
1 .4 ,'11 .4' 4 7?.60 .40 4 .073 -12.374 1 .713 7.s9! 11,.61
2 .1'7 7 9" . fa .4: 147 -12 .2 1 ''II. -'7 7.9'.2 16.131
3 1>'! 41). o1* 7 Q .140 2  .ro -11.725 11.362 B.221 17.t'

S . I" .,,19 5.' 7P.74 .5r, .€t3 -. !72 12 .7'S 9.19" 7.

5 .Dlbu .Z-7 61.-3 7'.5 ,5f7 *56 -9.3'9 1.7' 1M. I? 34.52v

1 -2 72 . :5 61.-7 7 6,1 .619 .4-17 -. 79 6 14. 1 l.79 f *2.cD
11 - '14 .. '. 1'. 76.4? .24 .611 -8.89E 1u.307 10.943 45.29
1 .J)4' .1i& b.(7 7$.17 .613 .64 -e.475 14.612 11 .180 19.31

13 7*1, .24: 64.' 7 r .*6 42 'IS -F . 7!6 14 . E I! '. -fa 53. a34
14 7L. .5 6 75.' . 6 c 4 3 -. 1 %'6 11 .5')? 570S!A1

15 *_4? ,- bs. or, 71.2 - b 5 .6"5 -7.9664 S.1? 11.624 61.u19
1 7z'Z . -,, 6-.'I 7 5~ . 66 .:L'2 -7.641, 15.41'4 12.12e 714.?3f

17 *-~ .... 5 6 9 .. 7,.1 .I Ca *579 -7.22 15 .9 '4 12.177 E9.Q99
1 *1 ,j'' 7n.o1 74, .7T .719 -S,671 15.202 12.7'q 1583.'A5Ig -' 7' -7, 71t 716 -6,. 7 16.,54) 1?.03" 1 . 6

21 ,1 - 11 74.L 7 ".t .746 6 - :. ' 13 . q ?7 13.16 1SI 7722 - 7 o1 3 € 7-4 71. 7 c? .749 -5.771 17.316 1!.412 1 !78 "

z
r  

.: 7" 7I. 7'.4 .7'S .777 -5.156 17.923 13.97 ?3t1.W

I4 ft 2 '- 70. 1 71. 7 .7 F7 .791 -I4.V12 15.169 11.1I76 215.117
2' .)10 .179 S'.c 72'! 704 -1 -4.747 10.3u) 14.351 279.-26

32 16'1 29~ 3r*33 -7.6'4 1p4 S.44 .303 3 15 .3!6 314?1.7

27? .122, .Z-l qr 72. ! b10 .'1- -4.10? 18.7'4 14.511 257.96?

ii .14o' --4; @ . 72.-1 ,F31 ,9iF, -3.0,r 19,1P3 IS, 14 3^7.471
3.1 .16 4 .2 1? 9' 7 71 .o 6 , .L'47 . u9 -3.530 19.542 15. 226 344 . 7?

33 .2011 .206 S.l. 71.1u .8t .P43 -3.256 Ig.5vI 15.471 3PI.113
34 .114; .3'7 87.'! 71.4 R1472 .?6p -2.S3 2.174 15.59 $.19.676
35 .2 1 .!4 3'.'a 71.12 .9£3 .P - 9. 2).37 15.77 9454.556
36 ,2348 .104 g 72 2 .12 e I r3 21.5P4 15.9"? 93."Dq

? 0251 7 .1. 15 I '.u ' 71. I ,, .911 tn3 - 2 23 .8 ^4 16.'V ] )S.-99
31 .,'; 9 . 91 91." .9 .013 .,99 -2.r19 21.068 16.29" 565.02"
!:) .2SoA .9 9-. - 7-.'76 .927 .*16 -1 .0414 21.2U3 16.1413 V1~2.171

1 3. 41, 4. 2 n 197.
r 

612 .1' .999 ,.019 -, .'7 Z1.306 6t?.410,f 3 9077

" .2'k 4, .5 4 f 9 4. .'3 71. 16 q4: . 4; -12.79i6 21.7-1 16.813 7T2.'89
4? .!64f b~'t 9r.7i 7n.' .9145 S143 -1.19S 21.e6S 16.9n3 766.16e
43 *30(.7 6 1 9'.' 7%.13 *9!5 .9U9 -1.^cp 22 . :'9 17.017 829.1!S. .147 b504 99 ''3 0 . e .9E2 Ox1.3 -. Oe7 2? .Z 17.259 $91. 0

'6 .'F7 .2F3 17.02 60.T4 .97 1.' -. '? 22.'1 17.1) 10i8. 22

'.9 S3740 .9c' . .' 6,-.' .906 .;'P -. '29 22.7cS 17.r!5 12 7 .1421
52 .6'. *90 4 6 6c (46 :96S .915 -. 26: 22.8"6 17.651 1272.1%5q
51 1.'"41 1.6'3.! 19%,.97 60 :271 99C3 c.999 -. 0'a 23.:f 3 17.91i 112.Q141.

5? 1, 6 ('.1 2.623 1QV.c 60.1i I.999 099 2"-~ 3.Z.8 17.961330.2

S 2l.?4 3.;2 11'.". 60.32 ' 94 1 . C' - 1 23.:)6 17.97412 71.:04,1, 2. 6 ?:'07 2.- " 0 .1 0 14 o .999 1.I" -.'L'4 3.21.0 7*7.36 q I:.43

51 2.c6 4k 2. t 1, 60.16 *998 .202 -. 5 23.13 17. 96 5893.532
S2 2.14C 3.912 1Z.5 11 1 60. q0e 1.!"' -. 10 23,cS6 17.9w' 6113.165

I
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J' E KLD74 TAPE 3!6ED- FILrS 11;-159, RUN:S 9o19? 14/1-/79

PUN~ ?!c. C, Po'4 8 GRID NO. 4

cCPtlr.APY LLYTP POP c IES ST LN '8
LIN AR SUELLED~

INTrePCLATTIN FIJNrTTON4 FROM4
70 6ALL W~ALL TO Y*=Tc

rPE7 STPEe'v VELICTTv = InO116 I%1
r,-EL- S FrVA TELMPFRhTt2r = 600136

6fLL -F.vPE~PArP
66LL P-EhT FLUX

FIRFE STPrAm CE'JSITV C~i

r!7%'ITY 6r FLU]" AT I.J'LL = 97
r1CMiZ-T!C V! *'-2'STY Cr FLI=' AT mBLL:=

1~J '.jT VLur' OF VEL- ITY ')ELTA I : nl
'PLT VeL!'. Or TEmF7PfTt1QI'0 -DL TA 1 12 13.- f

CALCULLTErE ~L T A o69S16
('!LTA TNOCUT qr-:M'~.PA-rrupT THIC*'~NS (&rLTAD) IT 0' e1

EEDYmr1ySS!PATTCU TCKNrSc =u .l9 ? 01r
EFJTWALPY THICwv.rss ocoT33 .*')234

SHAPE Fr-TCP I' (DrLSTAR/TL4ETA = 1.34991 1,14796
$jJ5pV ViCTCO V-7 trNrrCY/THrTA) loP~"I .1415

MOwc !4TJI TH !CIK.S T-Y~.'1'S NIIN~O" 3f C497 %24
DISLA.F!rNT TH 7 ;-w 14FSS r~ytIur V?'OF.

0 : '164.40 U~pr-
';Ot\. F IrTTON' ZOEFFFCIrNT .=3'

FRTC'01 VELnrTTY = k!~
LAk ('F T

FE WALL CCP.STANT (K)
L 5 or T1HE WALL C"NSTA ' (C) 5 :lc

WAK(E STPEN':7H

CLAUK P's 'r' Ik:TEG'IAL Po~.ftC77 osc
:IS PL .'A E 'T T 41 v SS C ISTAKT VENSTTV 9:E6 *1R3

tPC"I~t TtJ!' TN I 'E'= S -C 14STfI.T I2EJS'TY o:" *6 r," o*f~
SHAFPE F AC~or v L; CPNSTANT DE'.STY : 1.26561 1t'C!15

LO)CATICJ' -Y- 2co1~'ll1

Z =.* INCHES

Table 69.



J~ K04 AP 160-FL- IEIS, US .- 1- .2 C1 f 1 "/-0

oUN ., . Q. 0 7 R. GRIO NO. 46

EELIC DC FcraLE rATA

y Y/ U T U-UF
, 'NC'1' nEtTA FT/I--C Dr.V U/U r  

TW rTA UTAU U I T4l yIII
1 214 .17 37. '4 a s. C .372 .10C -14.S64 R.674 6 .e'6 9 . 1 ,

E 07'5 ,:- 3-. 9( g',6! .!C2 !00 -14.I2 9.,5 7.?22 11."7?
-- .:4. 1:i 4 ft .441Q -12.179 1'.419 7 .!RQ 14 .196l

4 1 1- 1 1Z 4q. 7, 7.- .403 .4,7 -11.750 11.419 8.27? 17.1179
S - 9L. .,14 5?. 17 74Q06 S21 .*44 -11 .111 17.:P) F.17 19.,9Q

:6 1T it 5.!, 7r.'6 .5!1 .516 -*)16 27 12.771 9.!!7 23.5'.
7 !u~ .519 S57. 1 77.79 t5'6 . 4 -. e44 13 . ! 9 .p a 37 ."I

, 1 -  7 Q 7,T6 .% *73 -9.562 13.oIh IC00.3 '!1.56
6 Do ~ 6-.17 7 7.'r .61 .5 06 -9.?56 1!.942 1 P .9,1 34.Qp,I , 6 ,6 7s-,.0 .6r6 f, 4 -9.14U 14. r .377 -1ml 12.19,

) . *9 61.;! 7 .6 . 61 6S -8.072 14.317 11 ." 1 * . 54
12 .. 2 6' .C; 76 .- .675 .IQ -6.&! 14.563 11. .Z7 45.78
11 .- ?.' 16 6. ' 7V.' .6 tau7 -7 .4F L 14.714 11.1A7 157.160
,4 * -1'7 61 .c; 7 v . * 1 ! -8.7- 14.SI7 I1 171 5.6 p 1

.S * 6 . 75 b. S 7 1l .671, 6*53 -7.t34 15.69 3 17 .3 f-0 1 .12"
17 ,1 . : 7  

60.f 74.51 .69S .607 -7.16 16.12 12.(!6 96.79'
15 .'5 J,'S 7 .,z 7u.,'Z 7y6 .,'17 -f.528 1,.3'.9 12.01 1.76'
19 : ,5 7!.0: 74."' .719 .7 ' -6.51P 16.60, 13.!?! 123.1?

:9 21.7 ," 7'.'11 74.17 .7!3 .79 -6.I1E 27.L4 13.3?2 137.861

-7 ,2 4 , -u 94.1 !.7 7 , .;7 ,9" 02, - .175 17.1021 , 7 5 Ic 8 co9

2 *79 *jt 7e.,1 7'.e, .7', .74P -S. ? I 2'. 31 1 .16 164.256
, ' .1' 7. _ 7i.9 .76 1 .7 -1' 17.b 13.043 179.429

6. .'q. ,?1! 76*i 73.4- .7?f 747O -5.'77 11.613 14. n!4 0I.R9

-& .1
x  

.1'3 7r.1; 72.c9 *75 .70R -'4.9fj6 2 14..b44 ?22t.7A0
7 .112' *3f 1 7!9.?,- 7-,. C,1 .791 F8'2 - 4 .Q4 18.3'1 14 .518 232.044
2 .114 -1': 7 . r 72 .v .79B .9^9 -4.694 18.5114 14.623 248.12
29 . T. . 112 11'.4 7.'1 I .E12 -4.!P 18.6 , 14 o7'9 262.65
31 .3- .*216 8'."1 77.647 *8?? F9?S -4.134 lq.Z2*) 14.943 297.gg9"
!I i 2. .2'2 13.?4 77.-6 3. .'5 -3.74P 19.449 15.117 334.070

31 l.7l 25rI13".? 1 60.71 C9 It 1Dn -. 71 .97 7:14 1 S.!01 3??e .9 4

33 .15 .2e3 86.,: 71.;6 .864 *66 -3.154 ?D.t'03 15.710 626.461
3 4 .21!, .3r7 8-7.'C. 71.4'.4 .874 F79 -2.1;14 2Z.204. 15.93 6.43.766
35 .21 .33 5'.'8 71.-; IA1. .oP7 -2.794 71.404 16.27 O.15
36 .24'? .3-7 V7.44 7 71 6 .a03 .8B9 -2.073 21.724 16.775 516.131
37 .2 3p! * p.71 71."! .91 .0 -2.3)F 2C.893 16.712 65 7.97
3S .22"33 .4'2 77."7 7! c;-7 .9-6 -2.165 21."'Z 16.43' 588:.34 .3:1' .47'3 .1.Lo 71. 1 .914 091S -1.09E 21 .1,9 16. 5 6 7 626.511
42 T': c "7 LO 2.71 7'.': .976 V>3 -1 .71S 2 1 .4 16.71! 5 67 . 9 q

1 31 $' 9-.04 7-.-3 ~7 ." -I. 4 r! 2 1.74FA4 16. 9 6 7S'.09"
'.2 .94 .6E3 94. 7 1 72.C. .946 .9 42 -1.255 21.903 17 . -r,8 P 1142

43 .72 .% 95.5 IV .5 .9* 1 943 -117 0,'!1 17.hq7 a 85 . 8r
44 .51, E543 9X.? 7'3 :t! .3 -9 4 9 7 2248 17 9!7.39
4! .40 ' . 95.', 0 .9F4 .9% -. p!9 3'c3' 17.31! 1 2. 390

S t ! .4 7 7 F 97. 41 60.12 .97i3 1 *7' -. 627 22 . 5'? 17.511 11 24. Se?
40 .Y1 . 32 7". 04 b;.' .977 4 .9 -52 7 22.071 1'.!4' 1187.21.7
49 0 .1'S 911.! 615.03 .9r1 .972 -.440 2:.749 17.592, 1?1.9.00'

5 *1 1.14L 09. r. 60.74 .9"9 .95 -. 1167 23.2'1 178 1.14 IN
52 1. 4113 1 .78 13n. -C 69 .!,0 .9 r9 .9Q6 - .713 23.195 19 .'142 2496.5517
53 1 .4' 2 . ^ !E : I'.' Q' !*6.1 qQ .109 -.5217 2'.' 1 .I"A t. !)Or 29 12 .k31
5 1 .6'14 - 2.3n3 1 17t). 69.1 7 1.71 1 ." I ! 1 23.236 76.122 3?7 .. 1
55 2.1 . e~ :r.! , ~ 1 1.2 .5 i .-11 2.2-9 1?.'7Q 1.19.574
57 2.3'i 3.1t7 11.2 6r)18 1.5'.. .COS -5 21.195 1F.r6! 4'76.255
5S 2.w' 3.144 1 ?).1I''1 61 .' 11 .097 .1LL 23.214 1E.T5? 199!'. I nr

01 2.87,11 4 .:-': I "' .; 6q .1 Oq12 .7 .42 23.238 1 en."5 SP22.79.
~1 3.1217 4.317 1 3'. 'I 6n .17 1.D r I Q .!22 2 ?3. 227 1.170 62!?.9?0
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ous, NC 0 POT'NT 1". GRID NO* '4

POL:NnADY LAYE7- p,,Orl*TTES TND~

I%'TFPPOLATIOh FUP~cTrok, FRO4'
TO WALL WALL TO Y4=35

FOEF STPEAW VFLOCITY 1i90772 IM07

wALL TEMP:QATLIPrQ m71
igALL W~dT FLUXLY7'

FtYE STcrA"* Dr'NSTY .o'746
5REE IprM Klt.E'M'A7I" VISCnS!TY 9'"11

CR% rPrI.(jTY OF FL'J7'r' AT WILL = e.17194

VINF4'.IT'C VTIrC~I'y Or FL'In AT 0LL = 0) -4

LO~CITT?( r)Vy%'NL#"j N"'"EP f: X) = lq56334o.&'
' ... U' VALUr C1F VrL(CCITY DELTP
I'~-T V!Lt'r-. 3F ~1 t T t_%F F 0T L T A =

CALF7ULLTE. DELTA=
DELTA T9*!t TNrPUr

DTSnLA~cm"NT TtICKI( SS (V LSTAPI Z 1' 7 7
MfM~TIMTHIffi-SS (Tw-4EA) *e'F,7

1N~v-rISS1PTT10J THTC'(NE!S = .12U4" *12US7
rg:TP4ALPV THICKV~SS = 77n291

%BAPF r~~ 1- (0'L'cTAP/TwETA) = 10~5377 146

Sp&r- rCTOr, 2 (rNrryT4TA) = ~ I ~ .~~

[11SLACFr,.c'1 THCvSS ryNrLr$ Y14A"EP 476*7 769.71
SK'N F ;CTIO!, CCEFrICIrN'T s=3

FPT:TI1h VrLO)CITY
L AW Or THE W.ALL CINSTANT (Y)o4
L A% Or THE WALL C^I.STfNT (Cl

WAVr 5TIFr%:TH4

"L LOSL COS#CLT t I14TrG 'AL
CL S r I'' PTrrL Z 11.7214 J 1

C 150LACMEIP.FT TH,,ro',S - C-4STAN~T tE-NS7 Ty .J7?9 ;
000e fNTfJF TH.Ir'.a CS - CoqSTtk.T oFsyTy .:69..

SHAt'E FACTO- 12 - CrMSTANT VE-ISITY lo12

bLPCLTION -Y- 36 1 Y'1

Z =CENTERLINE

Table 70.



JO %Ln74 TA' 3166P- FJLCS 13E-159. PUF:S 9.11-1c.?2 ')4.1"/79

ou 0: * 0. PO'.N' If). GRID NO. 4

RrLjjC.-5 PPOFIrLc rATA

y Y/ L U-UE
%*CH-CF :- TA IF'/- rrr.r UfvU T~T UTAU t!(. I. T 1 4

1 .--5' .2'7 37.-Z 68%9 .373 .776 -14e.S16 9.610 7.6l79 10. '61
i2- R'.L I1 4*5 '! .!99 .1",7 -14.19 9.4736 7.?'3 tig2s9

4 . 19! -12? 51."'6 790'l *5'. oos -11.72S 21.0I ?.479 18.S11
5 .1~ --i , '. 3 5?.'Is 7.7,1 .519 .4.1 1.5 17.2v'! S.O'1 20.05V
6 .!- . E 1 so. .9 70.1 f, .S'5 .4.08 -I.56 j2.87 9.37R 24.qy3,
7 . '1'1 .:I 5'.-9 77.46 c,67 .''T3 -1*.7.1 ! 305 :) 1147 2e.& 'R
9. 6* .-bl 5c .' 7 71.1 Q .c,75 P, -a -4.1;f 13.662 1%31)6 31.1ev

0 E 3 b .3 76.01' .(T1 iE66 -9.4.35 14..101 12.660 ?6 .751

1- 71 .3 7 6. ! 7F . vu .606 .109 -9.713 14.314 11 . I i 43.171
12 2 3L 6'. I; 7C .76 o617 sq,' -9.347 1'..5oZ 11 .1' It I17.1611
1 7 62. 1 7L..-.4 *6?5 FM44 -P.*60 1 4 . * 7 11 11.30, c'1F I-

*5 .:,t 6c'.164 7i .' T (4.9 CI'S -a. 'o4 15.3bZ 12.^?2 67.04s'
1b * :;4. *j4 ~ 7 "~ .(6" .6E8f3 -7.072 15.b'4 17.496 F2.41!
17 .- t.71 .- 6P. '1 74 .. '! .60 1 .6"s -7.537 1 W c II 1. 7>4 06 7

1 1 *2'1c3 .11k bO. r. 7L,.~ .4.6 *.'5 -7.?44 17.32 1! 4 1 " 9.532
1-4 .- 6 D *-179 71.' 71. .71f, .7C7 -6.772 l2e 16.16 15 3. 23.44.

-1 71.t L '. 7%r 7I2 .75 .254 -1.4. 184' .495 a4
29 13' ~" 75~ 71.'7 .718 .79' -6.657 16. 6 9' 13.1 5.5

31 .7 34 .- r4 7 7 1. 4 . 7 , .6"c -643c'5 29.3'? 15!. ? -8 14 9 .I
32 .131 .i371 s.o 7 1. 76 .732 .7043 -3. 7 6 17.34S 10.43 f36.146

33 .117; .111 7r, 71.-4 .742 .7F.5 -3.791 17.605 14.225 1772.4r7
34 .'" !1~.] 7.19 .6'!5 .7's -3.5.15 1C.291 197 to If 7.1951

35 .24 .17 7A."' 71.0! .763 . 7: -3.2.49 2.'I 146.2"'C 74.718'B
36 .2.? *117 62.04 7?.14 .769 *7 -3.429 1F2.1-8 164.05 PiB.76
37 127 73" 1~' 7?.4 .7' 7f. ! -2.0 11.8? '.3It1699 ! '. 11

309 .1-75 i3 9'.f' 77.711 .709. .79? -. '946 7246 15.r8 616.q'
3n .*337' , . 91. 1 3 7 I. 62E *91u .E1' -24.6W, 1.511 15.2n!29 60. '14
3.1 .3714 .Z f7 . - b1.66 .92A *06'4 -1.1 19.31'7 17.4.11 79.'
3?2 .1;7 .61 84.0tZ 71073 E9'2 E; -3#1 190112 ?7.016 309
34 .7416C .214 9.1 ' 67.9.3 eK4.4 F47 -1.!?' 22.331 17S.0'! 3.-"S

3.5 .612? Z.7 0. ?. n" 7-.Q7 06 *9'x8 -3.244 21.63 16 .20t 147 ...!3
47f .249 .31r 9'."F. 7 6. .872 .63 -3. '1 2!:.t9'7 16.4'1 S1187.33

'8 .617. .! 8' 9. 7 . 97 L,0 'Fc -2.563 ?234b 16.0912 58.'76

4 ^, *5 71 .- ' 9 i. " 5 6'. .91^ .91? -2.115 23.511 17.19' L F.1517
41 .72'4 041f 9Q71, 5 6.52 .92i .74 -I.416 2!.81' 1 . 51 1 479.!65

L2 .7! S97 31 60 Fa.4. .916 9 -I. r11 22.112 18.526 ' 3C .. q1
41 .44Z5 .12 9C14 67.&3 .949 .^98 -1.!2r 22.375 17688 1615.Y4
44 .477' 1.;a 6 

9
t .o ! ) 61 0992 0946 -I. :94 3.!2'6 2 1.5'S 028.0.38

4 , .512! 1.13 4 ?". '? 60.4.9 *(Z 9 .986 -. 94 1 p 3.4.7 I ln.3

41) 1.225 71.2!'; 97.: 1 1 c . 0 04996 .9?F91 - ." 2353 3 ze, 22.0 1F0 s 31.'6e
47 11~ 1.744 1.'.' 6c.'. 1.07- QA4 -."'i 235.6917 18p.75 12 11 .,2q
61 . 17. 7022A 1 o .974'sD 1I.2 64' 5 r90 .012 2. Z ' 18.7071 26. 576
64 '2 11 2.643 4 93. t . 1.97 ;6 - 311 1.2 .191 1129. V29

:06 9c2.2.1 3.", 68.15 .9992 OR -.4B P 21 8 4 .89.?5
51 . 216 0-27 19.?; 62.16 1.9P5 1 ? -. 316 !23.69 188' Ls2.0'
56 3.t? 7! .901 292.1 6p.19 O.Fl2 *0f5, -. ?1 23.3'6 1 a.81, f'?.?
67 3.792! 14.312 90.4,9' 60.. 1 .0 09116 -*?7 23.63f6 16.3 9 16 1 !.S1
69 4.2'! 5.11 9.. 6?.'4! 0999 .946 -. 19C 23.16 18.755 8158.3

5 ~ ~ ~ ~~~~~~~~~al 70.2711^ 0.1 4.3 *9 96 e 5.W



JOE KLD7'. TAPE Z166RP FILrS 17r--lF 9 , PUN~S 9.ol-792 04/11/79

pug" N0.0 q, POGOT 1?. GRID NO. '4

POU rjAPY LAYFP Prn3PE ~TIES SAP~
L I kFA! SVSLOYE0

I P T E POL AT I CN FUJ JTIOP FCoII
TO WALL WALL TO Y+=T5

F~rr STPE*" VFLOCTTY = 101*363 13I.063
r FE S; rFAl TrmP1-P1T11P1 = -oo

0LL TrppPATIj~r = 9.-47
WILL HLAT FLUY =17

FPV'E STRrAP' r[POSITYz
FP~r ST'rAv KII(EW1ATJ VISCISTTY

orl, ! Ty Cr FLr' BT WALL = 971 77
4U1JEviDTI, VT5crCSITY Cr rL11TC AT WALL = 0"'r

6!LL rP'- STP CA t.cTTY ")ATIP =.rLi

INPUT VtLUE r-F VEL' C77Y DFLTA= 19!"3
IP.PUT VaLUE~ OF rEmFPA-TL1Pt ')ELTA= n-

CALCULtTLP, DELTf
PELTA )9t TNDUT

DTS0LACr'"FNT THUCVNESe f~rLSTt) = 163*lQ
MnCr-NTUM THICK :c"S (THETA) = OFl73c)oQs,~!~Y~~FTI01i THICVWNSS olfn2t 16i

E04TIJLPY TH!CK~e4S = ~ o"33
SiHPE PACTOP 1' (DrL TAP*/TMETO) = .~~ lo?2139
SW-AP:' rLCTGPl 1 (ENrcrY/TNETA) = le234E, 108213RMOVFKTjV'TH!CKESS'PE:YNC L ' 14r = 41.97 IaSluf'76

C1S LAC,'MrN' 'tHTCNSS rtYN' LPS NI'ce = ~ 1~ 63,1098
K7N FOI TTON COFFrCrfici 3

FrTZ-TI'* VrL^CTTY 4olDO84
L A Of 7H-, WALL C: NSTAN' (K) 9l:,
L8 A6Or THE~ VELL C'IPSTtNT It Z S005

WAVE STzF~JrTH =9114

CL AU QS 'rtLT A' T.:Tr5PAt= -2.6152? -5,?Tg

~I SPL A f p-ALT THIr,'-ce - C'f'JSTafT t0~T 11l r3 916
00 C,-:,4TU to THI Kt:EtS - CO'JST A'I rEN3iTY OO Q3 911P86

SA 0 FACTOO 12 - CI!NSTAPT 0F6,ST~vI 1.2 E3 1 r 1!7 4

L IrAT!O, -Y- 4*27i0

2 *6 INCHES

Table 71.



JOL KLC'" TAD 3156"-~ FILtS 17'-159, OUJNS 9011-9.72 n)4 1'/7 9

oUj 'r, q. POTN 12. GRID NO. 4

PEDUCrD PrDr1LE CATA

Y U ' U-UE
11'C .ZS nELTA F7/ C ![fF UUr 1H.qA UvAU UE4) T14) Y14)
.:-s. .115 37.'6 32.07 .371 .'2 -?5.172 8.908 6.423 10,IT9

2 . j- v .; t 41.14, 81.5F .*399 .?7s -11, .513 0.6'7 7 .2"? 12.1434.
.,'72 .- 46.-4 ?1.17 .14b1 .1415 -'.3.217 11.111 8.013 15.'.,,. C9"? 0..9 4Q,71 3',c7 .476 .444 -12o6SP 11.402 Ot76 18,. 2 !

5 .0 11 S 1 '. 7, '1' 14?9iq7 .14f? -12.152 11.909 p .9?ct 2C.710
* .1?^ C!; 57.$l 70.!9 .!29 .1401 -2117: 12.768 9:;92 ?14.411

7 .-11 ,'1 5.l1 70,C3 .517 !," -1'.114 13. 17 11!.1"1 2A'..'C
8 * =' I b 6LI 5 '.1 70. f *5'2 S~'g -1 S.f,4 11.5'? 110.417 32.194
9 .!-17 To ^ c. 7 F. 18 Cp I .eb9 -I.117 14..:73 1D.618 35.SS7I3 a,1 6

c  
j31E S1 ,'t 74.14 ,5F! .56 -1 C0."7 1 1 7I ,n7SS 370.'Ve

111 6 fl"I . ?#7.014 .5Q! S571 -9 .' I 14.373 11.0'S 42 . I7t

13 s - -4 61.A7 77.'S C13 . s -9.453 1 ,7 110S417 49.157
14 *, L' ' ' * 6 7.1 7 7.11 .6 13 C8!5 -9. 31!2 4 .4E0 16 P 9 5 3 .5

'i 64.'5 76.P' . 60 3 .6214 -6.5Fe I !.20 12."56 65.'?r
1 * 9 51; 19 7 . !& .6' 1 .614A -6 . 4 3 Ir..7!7 12.579 SO.M9,

17 .*471 c1 61.US 7!0 .665 .672 -8.n76 16.2E5 1709SO 94.67
1 z ' . t! ?.c 60. ' 7-.6' .6'?7 .49 1 -7.7176 16.3145 13.l1$4 F16 .'&

.7E- L;, ,0r 6 ,0z 7',S1 Es-" 4. e -7., P.4 16.6r7 I1t.3"A 119.014
'7' L ' 7f.23 7 .73 ,1!1 -7.176 16.985 13.734 1!3.08

3 - i 71.' 7L. 5 *7 C 0'16 -7.'31 17.1!) 1 .83 1 (5 .6!

47 7'.' 7,14. .727 .'6 -6.5e4 17.57 14.231 173.'r
:4 74.t 714*.9 .' -6.U16 17.7214 114. 6 4 1 1?Cc. "79

7 7-6.214 17.9b 14.45? 199.5 9 .1E!
17' - 4 7'. 74.17 .7FZ .'FE -5.9e? 1.159 14.594 213.f21

.1129 .1"9 7A.r 7U.'i .7!s .761 -5o021 1q,2 7 114.7'74 225.'97
29 .12. .116 77.7 77.0) .7E2 .769 -5.743 19.307 14.859 239.160
_) ,12'1 .1': 7', 73.i .77n .776 -S.'!) !R.501 14.991 253.530

.1 1 E 17 o.r 1 7 o. .z 71 . - .7149 ,799 -4,PE9 19.2c' 1S ,43 322. q9"

.2 07 ? .17' el. 7 ! . .879 .0n9 -4.621 179.!s 1S.61? 357.26
33 .107

r  lei 6'".2 77.F6 .AIa ,'6 - 4,92 19.7%1 I.97C !93.752
34 .214 1 .27 5,.'k 72.49 E!2 .' S -148 2.-92 16.111 427.187

35 .?'t .25 72.bo .74: .615 -3.072 2-J.269 16.1142 462.9tg
36 .214 i . 1 8! .' 7 2.! 1 .646 e83 - 3 . 64 21.1476 116.149M 496.q44M
37 7, 72 .'9 11".11 71, .c 8 FI -. 364 27 6 16.E47 5?2 .6r

33. .2' .:5 7 7 7 1. 4 .8f.5 PIS 5 -3.261 20 .a!: 16 .728 S66.406
39 a3 .29 S. 7q.' c 6~ A16 -3*673 21 . S 16 .74 ZA'2 . 22
. .. i 7'"7 71i 8 -2.756 21.305 17.,75 672.6?9

' ,*4 r 04 9?r.t 7?". 0';% ,9" -2.22 21.912 7.,' 812.392
4! ,410 ,4?e 97.' -1 * -1.936 222 17,87 R02."40
44 .1 4t .2 '.1 7p.8 .975 .9'S -I.A17 22.324 17.76 9!1.0e

t

46 .17' .53: 9%'; 7%'4 .9N-. .oT9 -1.444 22.697 1.1113 l"51.014
5 . . t.2 9r ."; 7%4,4 .945 9U4 -1012 22.al3 1.2!8 11 61.670

'6 4 7 . 5 1 91 7-.; .9 i1 *91 : -1.194 27..)46 1 F. 3 7? 21?I. 3 1
49 .652z .632 96. r1 7%' .S6 .r 4 -10)65 23.:7o 18.1641 13"1.7'
5) .67 :615 9':'3 7.? .962 .914 -. 961 23.1l) 8 .0? 11T7.at

52 .756' .7!3 94.76 6bo.? .9E9 ,97. -. 739 23.V1 18.751 151,757

53! *7.40 .767 9 0 & 64D. -Y .911 .070 -.491 23 11!3 18.742 18.1
So .827, .8I 9r.f2 60.72 .93 .9f8 -. 654 23. 16 It.717 16506.7,
5s afl'c .61! ;0- 6nr9 .977 .975 -.Cie& 2T.597 18.'0, 1723.!?'56 .CC7 if9 , . 6 .r 09, .915 -,$27 2 3t '4 18.042 VPQ: ,F

57 . C !2 - .;' 3~ .' sn. . 9 ..70p81 ~ -. 14'1 23.6') 13.957 1885.70'
53 .96t

c  .9'6 991.'A 69.148 .901 . 9"t -. 23. 775 j8.9
U
4 1929.097

50 1--119 .9". 11). . 8. u 7 .9P7 .0F1 -315 23.o%5 1@.956 1099 . IT I
6" 1.3217 1.21.1 1/, .67 60.7 .933 .,W! -.16& 279!75 19.1'S 2598.!74
61 1 .6'17 1.5'1 10 1.'); 140.14 .999 p9QJ -2 16 24.1-14 19.26" !196.09S
62 1I. 9:1" 1 .?"2 101 . 7; . 1.0,5 .99 r~c 214.14S 19.3"6 3795.86S
63 2.2'27 2.113 1I!. 4 ) 6;.r7 1.0') *909 .! r.0 24.169 19.!12 439S.134
bS 2.e10 2.714 1I. r 60.? 1.*P2 1 .?) ."36 21.17 19.!7S S5920375

b' 301 2- 3. ' L-4 ! .P 29 1. f' .999 10 n .-0k19 24 1 In 9.271 619 1. T%

67 3. 441 i3. 2 ", 151.1f, b.97 I .318' 1.n'5 M'JS 214.1146 19.016 6 7A9.'1f
b6 3.7;,r 3.506 131.'2 6R.05 1.CfMl l.'b -. 9f09 24.1'2 19.%4? 7388.496
69 0 | 3.876 1J1.64 60.0; 1.01 1 .M6 .01P 24.156 19.037 79E7,856

fable 71.



J03 ALDT4 TAI>E 3766P- FTLFS P!~S~ LINS 9*"1-c*'*Z 04/1V79?

Put., N.", , ~ 95 r11 4 14,. GRID NOo 4

POUO-,L6VAY LIY!l PrODEITES TNfiP

JAirf'P0LhrTotN FUNCT!"'N IPO4
TO hkALL WALL TC 0 lc

FOPP KT~r6'm VFLVnCITY = r2? 101.?6s
FprE STF'iAm TEM4PERAT."Pr 6SIS79

WILL TFMPF" TUP =
WALL PEPT FLUY

FrrE~ S1~rtm CrSTTY 904'

r)Y .' TY -,r FL'1II' if WALL :7 .17171
t(14:--P'hTC V!Sr-C -]TY Or PLIp7' AT h~LL ."'M:17534

lt 'U' V Lvr CF' VEL')CITY !YELTA I.r ;
P PUT VALI'L OF EU C'tTIJF 7 fL 75 C"

CtLLULITE7 't~LTh
DELTA -95 T rVLIT=

OTSPLACFMN THICI.:rSS fDrLST4P) =1~7
MCMrNTU'- TH!CMN-SS i7Hrlh) = .

E, L'Vis~Jf~o' .17344
CO THS~LPY THICK14rSS=LiIe

SHA0EC FACTOC 1* (DELSTA/THETA) Z 23-6 19'3132
SMPE FACTC'P 32 IiNPY/THETA) = 10?7 lP"0

MOMrNT,.# TP'CVN-rS VEYOJLrS N'111PED= Q21 4987
trA~L~'TN'S EYNL% Nt!-E 64sS AO04

',FIC T ', % 74Il~
FPTCTI~, tL-)C!TY 4 6?

L..AW Or THE WALL CnSTiT iK)r
LAW OF Thr WALL C,^ASTANT (C) = 0cn

WAVE STP NCTH 1

CL EJSiC E r LTP' I~~L = -2,976- -oC9
CL&JF" , g'-' 1'Tr73"AL = 1-,.7627 s"8-

CI1ccLACL2":o:T TbII~rwf.S - C'!,STttjT C%'STTV 0 =1411?,p
0O0-ENi;!, THI-K.*QE%11 - CI)NST.-A'T HDCASITY r-9e

SHAPE FACTOD 12 - C,'NSTbtT CEbS'!Y -Z 12%0 17S

LI~C AT T 01 -X- S 2

Z CENTERLINE

Table 72.



Jnb KLO
7
4 TAVE 3166P- F1LES 13P-159, PUNS 9,ml-C?,2 04/!l/79

RUN kc. o. POTNT 14. GRID NO. 4

PrzUCED PROFILE rATA

Y y/ U 7 U-UE

N 3NCwzt DELT4 F/'/IX Vfr.r U/U
r  

?prTA UTAU U(.f 714) Yf*)

I .:4 *4r 3 t. 07 61-cc *314 ."Sk -16.?13 8:14') 6.448 . 9s?
?7 ? . .' * 4!.,' '* ' .Q>S *!62 -!4.U04 Q.b'5 7.117 12.!16

3 -27' *7 4 4.? 81.' .4-'b .4M7 -13.716 17.E 5 R.CV4 114.OeQ

5 .:i~ *~C 5!LU ~ '. .518 *46 E1. 17 315 9.097 ?,'. 0?
.Z? .21 5'.2 7','. *5!S .4e -11.'13 13'.71 9.709 25.171

7 . 56.4 16.'s *,5 3 , -'e75 13.469 1n.!'S zs.
?
l

3 .- ', .:,14 7 .4' .56b .'" - 7. 1 .16 1 2 .'2 5. 9-

97 .577 .( 5!," 7%7 ,7 544 -7n.386 !.9 riI M 1. 77 3,1. 5

11 o11;7 : 7 . 77, "A ,7cA .1117 -:. 34 14* 1 :,'I ? C* 6 '9.,1,

1117 9 ' ,I 7 1' .'89 iq "9 -9.*99 14. 309 11.?TS 42.067
1 1 a .; 773r*03 -9.94 14.54 11.4?? 26.02'?

1' .161.'; 7'.'- .7'. .Ca -9.237 14.77 11.6'S !. 'IF

2 . , 6?. % 7, *2 .62 --417 6., R9 ,
I S f CU. Qt, .V .6 4 i .6 " -. 71 S 7 S75 6 8

16 6f.17 7F.04 .!,,5 *658 -8.391 15.92 12.95; 921,2

1' 6. 1 .46 !'.'7 7 ?. -. ? E .fA6 -8.177 16.1&6 13.113 1 Vf .72

10 2 5 7 . 71.C7 .6 .6'1 -7.75P 26.8 13. 2'
6  119.q7"

Z' .71 7 7 *,9 7r1 .*7' .603 -7.2;14 1.39 13.6"7 141.R93

71 ' . ' 7.*'1 74,c7 .7 7r 4 -7."62 17.1 , 13.54 15.471

?3 ,?926 *: 9'' 74,C9 .? 771 -6.P7: I'.6"5 11.173 11.121

23 Llib .-- a: 7r .77 .9717u -1.f6s 1?9 7.657.11 !?F ., P

2;4 ,00 0 7 9,7 74.'' 74 ,' o7'3 .716 .1 17.642 14.12 19S.24
Z5 . 'i 7 2 7 74.' .74! .711 -b.75' 10.7I! 14.!,S ?!9.23

Z5 .1, .:19 7,.': 74.'9 .748 .78 -6.14? 1.22 14.52 223e1.?7
27 .10( i.5 74 .U 7'1 .9 : 7 .755 -5.C79 23e 1.6 234.71

53 ~77! ",:?" 0184.9,1 ,g 077 *3 797 197 201B.122

ze .125f 911 7.15 73 .762 .78 -S.OC3 18.547 5%93 9 2*8.,12

27 .142P .177 I7'r ?7.r:, .775 .766 -5.46P 18e'5 IS.5?9 222.?27
31 .16'.7 .14 7-.'. 71.1! .76 0.7 -5.21S 1o128 !.NOS 317.n2
31 .1711 i"'7 8'.'7 ?.:F? .79E .798 -4.014 10.4'[ 15.7T3 1.7

32 .19z, .1775 1* .2 71.*; .92% .' -'4.665 19.679 75.74 ?'2.2

33 h.2 .1.& 1'.: 7'>.'! Pi25 e91S -4.371 19.973 16. 4 420.242

34 .Z!',7 .14 9'.,l 74.'. *88 .PIP -4.177 27.I17 16.1T5 %56.72
35 .1246 .2 79 84.c2 7'.1 1 .E7 .634 -3.05 2"139, 16.419 489.606

36 .265! .' r35.' 71.5 .946 Se46 -3.751 21 2& 16.6r' ? 5.4

37 .?2E 13 36.>3 71 .06 .651 ,9 -3.62' 2.723 16.6*4 f 2'3.s
30 .3Y!-_ . fi f 87.- 7 i. S: .2' 1 0~ -3 8_.37Z 2m:9'1 16.6"' 591.445

39 .341; .39 6 ..9 71, 1 [ .8 7 6 .03 -.f.Ot 21.372 17.176 6e19.56

so 3 .!,1 9,o % 71.17 81;6 P , -2.54^ 21 .83 17329 7P'..26

42 .452 F .457 91 ."7 70 .99 1I1 -1.97 22.36,8 17913 974.^9?
43 r:4-' .411 94! 7% .9'19 . -1.722 22. 671 1 e II f, 1)'!69.e 72.
4'1 .85 .5212 9u. 0; 7% .9" I" -. c;3 q 22 04' 18.!?? 1163.016
45 .00.' SF 9'..; t,1A.' .91.4 *9& -1.364 ?2.9'9 18.e63 1?2.02'

45 CF41i F,-7 91.1. ; 6O0*7" .9. .,94r7 -1.177 2 3.:16 6 18.601 1 'S3 . 7?
47 .7'2f .t C 9'. 3 !PC' . 92!> OF1 , ?A9 -. 9!2' 23 ?Q3 12.679 1448.651
43 f7..' %~2 9'.64. 67.42 .9E4 Q9'2 -. 5t65 23.478 18.9TI 1543.?65
49 S E6 .7'4. 9'. 71 61.'1 .971 .96i -. 71E 23.6 19 r'19 1618.47S
51 .37t< .7-7 9P.13 69:11 .576 .9) -59i f3.7S3 19.1'72 1733.'L'9
51 *9?4' .619 9P.01 69.29 *977 .967 -. S71 3 .772 j19...9 I 828.ltl
S' .9725 *6ft, 99.42 69.11 .981, *975 -. 449 23.804 19.1911 1023.^1?

53 1.1 *Q.4 90.1,4 6q."? .9 a4 *47i -. 396 V'.947 19.225 2018.!??

$4 1.C667 *94fA7 99.09 69.1'2 *906 gQR" -. :3 36 i'.27 93 93 11 3.73?
55 1 to- .909 1OV . '15 469Q .98 go~ -291 Z4 CC2 9 9347 2,.4
S6 1.6' 1.^"2? 1% 6.0 .901 .0pa -. ?2' 24 .1 19:440 23ri.'6"

59 1.2fs:' 1.117 IL".421 b
0 .02 .9c; 1 -. 222:'T 24.15 19:40Q 2492.42'

6:1 1.Is6! 1.:?12 %t 6'' .595 .909 -. 130 24.213 19.464 76P2.s!2'

61 1 .47741 1.245 11'.'?7 68.'!l .94;5 .7V4 -. 12E 24.217 19.1-61 2777.'19
bI, 1.4? 1:2:? 1)'.'? 6;.!7 .99! *0 -. 21? 24.2,! 19.6"! 28'9 1 *M3

t 3 l.)' 1.! Z '.A 6, f5 .998 ."'7 -. 117 24 .2 'b 19.618 2q67 .74
s4 1.412! 1.6-6 1I.?' 6O.''7 1. ~ *009 -. Cl 24.30?' 9.661 'R003.069

66 2.0376 2.1' 1 C 1. ?L 6'. rol2 2.2 -. C 342 19.67S UP19.9'

68 3.762' 2.714 11.'3 6%'r3 1.V'j 1.'5 .' 24.3t3 19.7?? 6"SS.6!'
,&,- 3.1751 2.901 1.3!.17 60 r4 .99 1- -. ^25S 24.316 19.717 6E674.V?6

7) 3.6c76 3.21S lot. 12 62.'? .999 1.fl'3 -o.26 24.317 19. 73 7 7291 Ok6l)

71 4 .10', 3.545 101.' 12 be . o .499 ."Oe 24.3! 19 .669 7911.S64

Table 72.



J'E iKLV'C4 TADE ?166D- FTL S 13R,-159, PUNS 0.'-9?lm/1'79

k C. ~ . PO!NT 1.GRID NO. 4

!:Cij'j:3Any LfYq PDOPECTIES STA"4DA~"'
LINEAP SUBELAY~r

INTERPOLATIr'N FUNCTIOk' FOOM
TO W~ALL W~ALL TO Y.:3c

FPEE STREAV VEL'^C7TY Q9.904A 990904
F;FfE Sqr&d TFV.PRATUrr 69,17c

WALL TF PFRIfTI -1r 9 n
WALL HEfT FLUY 79

F~rE STPrAM PDE'STTY o.7tbQ7
FREE Sy~ KINF-ATI- VIStOSTTY= n!1 2

C FthSITY Cjr FIIIPV AT WALL = o-1q
VINC'''±T:C V,%IYo FLt'Ir AT WELL =:1

k6LLr:rE STrt CDENFTY PAT1"
L)C5C.T!3' rry t L~r N'MPEP ( p~ r : 3 76972*4E

i'PUT VALUr' OF V--L'IfITY DELTA = 0!,c
1fP-JT VAL"L DF Tr PF~fLTt,; PEL TA = ?1rc

CtLCULIT~r OELT6 = .2C
rsELTA 99.5? ,J-L-T n :

0TSPLACFMF .T TKTC1(f.rSS (UrLSTAP) r.10749 .14761
M 'NmrNYUM TH!CX('J5S ITHETA) 611197 .11213

ENE-P3Y-flISSIFhT1O- 7H7CKNr!S o 2C45?sr41
EN-TWALPY THIcK4"rSS = ocIdsol m,4 !

S .Apt T FACTC:: 12 (CELSTAR/7META) 1.!1722 1T6'
SHAPE FPCTOD 77 (FN-FPCY/TH[4TA) 1.i--699 1.@-2!29

MCrNTUuf THCINS rEYN:LrS N,!toAD = 72!31 5 7 ?11.14
DISPLACEp~rNy THIWNrSS r:YN^L"S NifMcED - 7 S3P*F.4 7544o47

SKIN FPICT 101o r0EFFICIE--T = *!'I !14 3
rc1CTjV' VELICTT = 4r.4164

LA4 Or THE WALL C!'STh'4' () = :I'
LAw OF! THE WALL CONSTeN, (c) = :CL1

WAvr STQEN!7TH -- 012143

CLAUJ.EP' 'P)LTt' !iNTrGOAL 7
f LAJ'cErS II.TFODIL 16.540:24

rI1PLAC7MLP.,T THIC06siS-S - C',k;ST6?T trEN%!TY ollc a 4,
MC; ENTL'? THIrKN-SS - C-%STf T DrNSTTV 9 11275 .11201

SHIkPE FACTO * 12 - Cm'4STA'%T 0DE-S-TY z 1.246'7 IP-

LnCATTON -y- nOo,

Z =*6 INCHES

Table 73.



JX6 KL74 T&D[ 31662- FIL!S 13P-19. PUNS 9."1-9.'2 nis,1/7O

PU-: 'C . PO!NT 16. GRID NO. 4

prLUCD OvOrILE PeTA

Y/ U' U-
k ;%CwrS CELTA rT/KC yrr.F U/Ut T.rTA UTAU VU*) T1) Y.$

3 .. 5 .~ c6' e.1 3 67 .7'1 -15.6"O 9 ,F Q 6.499 1C."66,
2 3 1t' ,-T , S. 1

,  
.30

5  .7? -14.o.4 9,71 7.,' 1.1E

3 . ~ *~ M'.~35.72 .4!1 :414 -13.'71 .8L 792 1.?

; 1 .--- 41 t ? 8. ^4 . 4 : .4,)S - 12 .5 12 ?. ; I11.9e? 9.B
o6 .1? ,.~' 6!.: 65.6 .5:: ,5 -11.86' 1.1'"9 9,5Q 2 3 .t 3

7 .-142? oC. 51.? 7I.
°' .S7 1' -o1.479 13.279 1 t, o6 27.8sp

q C:? *14 54,. 7.' i5r-~~ -1?.72S 13.902 1 C.7 To 3 4 . tl

1 , . * 0Io 5.
"' 7 T .561 .1'9 -?C.I? 1u..'.' 11o2°I. '8.i

•61." 77.'? .61' ."A -9. 2 1295 12.!." 64.819

3., * ' *'1 67..5 7cX7 *634 r -7.3,1 14.2?3 11.1'? 77.6

9 ., 7 7!.' .Tn~ *6'?~~ .~e4 1. ' 11.QQ0 1 7."51

I *A,'I .Li 1 7,.' 7'.- .579 5C'8 -7.93 16 9 17.4 '8 1 9.'?0

1. 1-' .&q .12 .7*4 -6 19 1."8 12. 14 164.149

i .122 .. , 7. 7, " .7 .72 -6.36 18, 1,.9 231,000
l7 .7 .16 7,,r1 7o.oi 076 ,7&I -6.-3i 15.6f? 12.077 27.t713 ~ ' . 71, . 1'. 78 .E' rl - ,8(, 19.111 12.919 9l.Z
13 7f7T c19 7.' 3 .7' b 79 45?. .66725.9839.

35 .232t 3176 61.Z 7. V .817 .8?? -A.F?1 2.*1°6 16110 007.16^

35 .4.? .9 1.11 7.1 .8b?: .619 -9 129 12f?.2S9 13 ?Io511 .79.617

37 .2672 .22 3'r3 7.67 ,32 o61 27 -. 15? 2".5 16.402 19.'31

3?~~~~~~ 0,2 .22 146. ? .67 .(.Do *7 291 ~~

." -3 1 0)'4 . I . .1.6 1.7 -3.1 21. 7 .1;1 6 O.'??

'L C.o'' .336 8'.oX 71, 3 .92 .697 -2.47 272.0 17.580 968.814

.1 .73? .t 91,.'2 7,':7 ,945 .'1 -1.3': 23,f 7 14 1.1 16o3T.P8
5.' .73T .c26 9%6. 7C.! .93 ,959 -..71' 23. 6 I 1.Sb 155.'0
51 .E36' .6?5 98.9 74.^9 .91 .063 -. 99 23.67 !8.892 S .01

52 .I--- .751 96.' 7 6.04 .76 .97 -. 061 23.f1. 1 . 57 1782.69'
..,7. .737 96.6 69.' .971 9 .943 -. 6 13.995 0.029 2f165cT

7.? 1 .Z 2 . a 6 7;'., 6. 3 . 97 7 -. 7'r. 24.07 14 * 9178 17.031

5' 1.17? .81 9.3 60.41 .97S .7&2 -. 613 20.0S 19.227 24077

59 1.46" .9e 9 7'1 -09 .96 .907 -. 9 20,323 15.129 207.S60

61 1.3t.' 1.5'8 9', 6'.46 .96 .987 -13 2 2,3' 19.3S 11. FV

62 1.'.'c ].;4 9 .62 69.01 .989 ,9p -. 26' 28.409 19,b"! 276.73'

32 7 2~E3 116 T. 69,i 799 3 .9F9tj p -. 5 3 19. L 6 3?44.06"

34 15227 .149 9 . r 673 .992 093 -. 190 ?9.653 19.79 2891'6

66 2127 1.61t 99.'! 69.18 .999 1.8? -R0 ?1.6 19617 494.12

367 .24 ;,,- .199 aI 9.2 68 10 , .825 P 'ZR4 -. 449 2r:269 19.6S2F 47609

3 .27523 2.' 99.': 69.18 1.3 '? I .51? 24.730 1.6?7 S?9T.!00
9 3.54' 2.319 90' 69.16 ,999 1..: -.925 2'.63 19.627 S97.^51

.) 3.3772 2.2(b 90.'3 6.11 .999 1 - !17 21.74% 19.6? 6740.'7
71 3.e9? !.7' 99z,7 6.13 .998 1.Fq7 -. 5 22.6'9 19.667 71'0.'?!
72 .734' 3 9 1-:7-.-7 .94 1.5 -. 57 23.61 19.617 'F13.18'

Table 73.



J 'B iKL57 TA C'E 3 116 6Q- FILFES 238-159, PUN~S 9.M)-'4.?2 f4/i1/79

PjJ NCO 0,OT#I' 17. GRID NO. 4

rC1:\NA'Vn LAYrP Pr-3rErT~rS STANLArf-
LIN-At' SIRLAYF'

IP'TEOPOLAT~flN FUNCTION~ F04
To WALL WALL TO V+=115

FrE cTC'[AP. VFLICTTY = InO*S13 0OT
riprE S'prTAm TrwpEpbT10r = 6Q,1qr4

W LL TrurqATtipr = 9.!
6~ALL IJEtT FLUV 7 =Q-

r:,rr- ST~Am riENSTTY 7?
FR7-7 SrAtp Oi''E7t.Tj VISC"SiTY : 7'-162;

rN! TY ' FLL11 AT W;LL 7 .r7197
hINEMT!2 VT~rOS:TY Or FL-JIE AT WPLL=4

6LL/F;;r cpEALv VrlSITY PA I' 9.'1

11 PJT VALUF OF VFL CIT D[ L T - = n)
I' f UT V IL'Irc --F ' r ;c T UP F D)E L TA 2o1 '

C8LtULATEC tYE' LTA !..i 5 2 Cf
D!LTL Q' TNnUT 0 n,=l

C15PLACEmrNT Th!CkN!t r IDrLSrTf) 914936 *4S
mn1NT, THT.-gtrSS (THCTAJ I 11?V)7 01273

rNEPC Y-rIesIPpTI Ok THIZ:NrSS o21577 .*D5I
EkT7HALPY ThICK1rSF er!471 9 10471

SilAc'E FLCrTCFo 17 (7LC TAR/TH!TA) 1031762 1*717E2
SHAPE FPCT -' 77 (rrC/w:t = 1.eZ'

4 C IE N TU' THl~;S 1"YN)Lr)S NIJMDE0 5789911 C795o94
OT.SPLACP.Mr.T Tp~pi.-SS r1:YNrLr'S N'"An:' 7629912 7676.14

F~tT'! VrL'ATY *79
L A OF TH-E WALL Cn ' S 7 1 " (p V = .n1"1
L~ Or - WALL Cr,.STANT (C vr-J

WAvr STPEN, TH 7 .101 '1

CL " c:RS 'r LiT f' I k T:'-G -AL = -' 5 4 Cs1
CLAYFErS 'C' It'T GILL = IF4515P 104"

'PISPL IC rT T THICK I'-cS - C1'ST A"' crEk'STTY = *14 1? ?. 4"t'
1-0-%Tt"- THI-K' SS - C-NSTfkT rEN.SITV 9113L7 4' 11354

SHA-E F!CT01 !2 - r_?)FSTANT DE"'S7TY 1 * 2L4 9 2 0 2g9

LVMCAT70k, -X- 6fl.2' M'D

Z -6 INCHES

Table 74.



JC'F .K~r'.. TA: !11,60- FVatS lle-IS9. OUN4S 9.31-9.?2 '144l/~70

;U. .., e. POIT 17. GRID NO. 4

prCjcU Pz:rILL rATA

Y V/ u U-VU
N I 6C' DP! TA FT/ r r Pr.F U/LI THrTA 1'*U a I.) *6E*l V4)

* -" 3',
r
4 84.07 .35' ,!r -25.712 S.976 6.012 9.5''

2 ,*'5e ,*'- 3o7 83.n3 .3Q4 .344 -l.,243 q.476 6.EQ? 11.107'
3 )17f 4. 1.. 8 t. .4755 ,"5 -13.q3 1.7 !5 aI? 3 14.'61
44 * 'b .27 447.4 pi.-9 ."f3 u12 -13.127 11.5l e.666 17.77r
5 L^2 : . 4 ) 1,' 81. uS .4491 4!, 4 -12.577 12.111 9.118 19.79,
1 .:1 1 .: 9 5!. 7 t a.r .517 .43 -11.31 12.767 9.666 22.118

7c .5 1'' 5w' .5.49 . ! 4 -11.1'.2 13.547 1C'.844 10. 6 74
9 .1 7' ." I! S.'7 7.4? .567 S65 -9".679 14.0? 1'2.956 34.?99

1 .9- .44 S 5.!7 70.16 .571 . s -Ic.t9s lo.cq% t1.101 !7 .?5!
2 -'16 5-.-7 7*.Q9 .573 *5S9 - '.4423 181.265 113.41?5 4D.S7

-, So.1 :r7 5QoC 7peI- o5-7 K"3 -7'L 1 14.408 119.6" 184.'4

1" .- .4 7 631.'? 77.4 .FT? .643 -9.'74 15.615 1.9'2 78."2n
17 . .- V . 76.04 .C47 .56 -8. 71 I .979 13 .I', 9c.c94

f. .- ' , .u 76.C6 .661 .66 -6.178 1.931 1 .13 .IT .3
31 ? 16. -. 9 77.'7 .f7 . -;.$5f 16.t2 1.7 1 16.C17

7 Q 6.'? 7f .1 .602 fQ3 -7.951 16.93e 1!i.9e 19.672
7 - 4 2. 7 .601 *7n44 -7.033 1', . 15 14.126 14 1 .4"'

.2 * 71."9 7.42 .78" .774 -7.177 17.5S k.5!! 10.75

I.-1 7'.'3 7F. .723 .714 -6.47 17.b5l 14.7'0 1,3.n
. .17 1 .2-c 7.21 74.06 .725 .744 -6.7-44 17.9P5 ]7.2 27.447

.137 . e 7'. ? 741.'5 .7 .*73 -6.461 1P.276 1s.11'r ?19.",3'

!2 .144. .1? 7f 7..1 7 .71 .776 -5.7523 q27.6 1s.49 1279.IF

3i ,1"0 .1- '?7 .' 9 . 713.1 .775 .- FF, s-1 1 12 1- 15 7 .18 1 2 ,1

!2 .179' .113 lc, 4 71.9c p71 .706 1c -5 .272 19.4136 15.08Z 346.'2?
33 .147 .1445 1. 17 71 .. 90 .44P -4.945 19.763 16.145 361I.9 4
34 .2130 .I 6 .'5 77.49 .863 .99 -4.074 19.515 76.7465 1? . P55
3C .?- .172 81. oe o 7,3 . ei7 ..5 2 -4.56, 20. 123 16.6?4 44 9.:Is7
36 1.147r .19F 5'.1- 71. .- 3 eP' -4 .?6c 21.319 16.65L 6I.17'
3' .7C71 .ICE 8.3 7'.Q' .e'3 S41 -4.119 V.569 16.E6 16.772
34 .v? .I! 8-T . t; 72.:! 5 6k .5E -4.'S5 ?7.L'3 1'.L16 549.170
3? 3.32 . ' e,44.% 77.0" 9445 .2" -3.'3F Zt.Erl 17.10? 19.67S
41 , C; ; .'%1 ib. 11 7?.' .0(Ff1 .P67 -3.4437 2! .2',' 37.!9S 677.130
.1 i ; .! 2c4 E.0. 71 7! .4 .6' Z*5 .E79 - 3. 1'C 21.6i44 17.647 77C . 9"
4s42 .445C .7 e0. ' TI . 4 .803 .606 -". AS 27.a 37.9F? 3 62:4&74
44! *.4q3 '" 

t  
'E 71. 2 .9Z3 .910 -2.!6 22.2r9 18 755 9 55 39

u5 1.5' 2 4%' 9'.'. 7'.. .9'? .9'7 -1.72: 2.965 1.99 12344.465e
, o. .5^7 '.4 7r .1 . ,9 .02 -1.s36 ?3.1 1 18.918 126.767

44 7'' s' u ' 1?. 7.'*L4 .9445 -.zs -1.326 27.3"2 F.9 ,' 1419.2

31 .376- .646S 91 .' 7-4 . 9 o'. 0906.4 -1.^3P4 2 3.5 :b p.19:34 1 169e:e67
52 .725F .61! 9.F7 69. 5 .9f . 9, 1 -. 91 23.707 9.s117 1791. 51
53 .91!3 .71. Q'." ? Q*O.0 .9C9 *9f59 -. 767 23."'? 19 .419 1 33. 9C 0
54 C2Z3 ! 06 97. 4i 60.' "S 969 '974 -. 757 3.:912 19:547 1;77 :34966
55 1 72 .~ *' 

0 .01 *975 .9 & s .611) 7.07e 19 3' 2 To.'
56 .7? .9 - , 9 17 5* .977 .9p4 S*74 4.1 10.6156 2162 .0eI

5-- 1.23!' .3 94.^3 60.67 .9L ~919 -.7e7 244.32 19.544 14697
59 f.b: .93 9C.17 6':4 .9F6 .9 92 !S35: 24 . 3't7 19.1's', 441.44

I I 3. "97 go E 90. '3 641 .905 qp! ? -. 36? 24.!27 19.712 w ?!3. 7)
61 1 . 35 7 1 -J-4 90 .'It 60 .41 .966 .078 -. 704 24.304 1Q.46?- 2626.'?'
C!, 1.442!' 1.'i.'9 915.(7 59.45 .992 SP444 -. 2C6 244.402 10;.707 ?'19.320
63.4' 1 14i 'S 

9
0.'u 60.79 .991 0901 -. 246 244.442 19.897 2E12.?9?

04 1.6'21 1.111 90.43 60.'B .991 .992 -*?1 24-43 19.9!'? 29"5.021
6 1. z13P 1.34 : 101.i4 V 0.19 .906 .C6 -. 19 24.509 19.993 35r6.018
6S 2.1?'' I1.)'! 11%."2 69.72 1.t2'1 .999 .?9 24.738 20.053 84114.521
67 7.44'491 1.4/'3 110.45 60.22 .O *qpq -. !'12 244.6'6 C 0.4R 41.5
t6 2.752? 2 C'z 1i, 43 6t.73 .999 1 . "' -,r17 244.6'T1 V.! 51244.4479
09 3 .,;Is 2 .Zfs 12^ r 5 6q q7 1.Cci I 11 .' 24 f609 ,C710 A 59 27 . st,7
7 ' 3 . 3 ' 6 2.4407 11'3".f61 6'4 1 .: 01 1.0):2 a 2 7 244.716 2 0.117 6SI2.T9,
71 7.6S' 2.717 101 . %5 6r,. 'I! 1.CC 1 .099 . 3 ' 24 . 7"4 2r0.7 713b.172
7? 6.21n2' 2.9';; 101.79 6q.19 .909 1.101 -. 129 .

4 .66.j 2C013 7742.'S5c

Table 74.



L':C. 0, POTNT IS* GRID NO. '4

~U. .~YL A Yr- Pr OPE 'ITTE STANEChpt

J1!TrDP0EAT1I71N FtikiTION FPCM
TC VfiLL .ALL TO Y*=3 !

FQCt STREf- VELOCTTY 1 JC.3S6 '~.2

WfLL TFmPi-ATU 'E 91. 7C,
WALL HFftT FLUX 70

F-,- r ST;r?-h --- %S'TTV4S
rRE S?: IAW Y~EA~ VIkSCOS!TV 2tC1

r '. 7T Y C r F LUI7r- A T k 8 L L
114EM PTI~ "', cITY C~r FLtI!N I WALL 175

T\7'UT VAL~'r CF V[LrCTTY nELTAr ?21n:
I%-PUT VaLUE' 3C Tr"E C STUP" C £L T - l ' 1

C!LCULA'EY ')FLTL 6A?4

[CISPLiCr~rN THICYi~rSS tbrLSTAP) 1Or.94
1'C'NTUM THr!CKcrSS ITH-ETA) iziG54 .I?12L4

SAEEf TI-ALF'Y THIKNr S5 F70 j294
rAAPF L 1? (DELSTAP,/f,-.ETA) 1.3?%6c 196

SH~~c'E F5Z'Ttr, ?2 (E!;CY1ZGY/T'-C T A1 .23

DISL?1!rN T,, IH I CsS~ rrYNLrS 6ME 6
SK~ F)7C'!TeN CCrrlCIrlT .!701'77

FP TCTI2, VFL')CiTY = 4C28
LAW~ Cr' H WALL Cf'KSTtNT (K) = 01z
L AW 6 0 T h ; WALL CON.SI14N (': J 1-

WA,~r STREN',TH = 013'91

CLIJeEcS orrLT6' I',Tr50L = -3*716E2
CLAU%~o- 9 .. I!.T 3'&L = 212.4242Q %36

ISPLACLME,,.:T 1 ti ?E - Cf STtt T C'SITY = 9 117 F, !54a74
~OW:'% T U 1 T H I < S - C^,STIT nP,!S'TV =01 19 2 .12217

S H AE r C 2 T C':NT' CE'1S!TY = 1.24434 1 1 7

L PC AT 10N -Y- 6 1.

Z =CENTERLI'4E

Table 75.



J~h IKLO74 7AVL 3?bCF- FILrS 138-159. RU'NS 9.01-g.'? Ntl"1/717

9uC '3. . POT 18. GRID NO. .

RFCUCF% "rCrILS EaTl

Y Y/ U T t-Ur
14 INC E DELTA FT/CrC CF.r.F U/Ll

r  
THrTh UTAU U(*) Y(1 V(-1

I * .2" 3'. f - aL .II 5 3 .144 -'5.365 9.6"1 6.80'4 I1.130
2 E 4 ". '2 a. ^ .45 . !,6 - I OE 3 1 . ill3 7.515 12 .0540' 61 44. 4-. 82 .r .442 e4'F -1 . 2" l w II C,1p. a5 15.9311

14 . 17 . 4 F '.. I I.0 .1479 .442 -13 .% 11.9''. 9BC9 Is.7?'
.- 1-0 .C 7 40. 6, 51.' ."Q5 .461 -12.11' . 34.3"2 9.2"E 22.57l

6 .12 .- 9 52 ." 8 1."? .5 11 .476 - 2 1;'' 9.5!4 24 l

l4 ! , 54. C 7 -^I : 6 ?7 -11.'5 19 1 .62 32I.7 5 #,14

1) -1 '.3 rI,7 .. 79.'t. .665 .,5 -4 .9 .1. .p37.1 2'
11 .2u5r . 1 '.rl 7 .'? .572 .5'9 -L..0 14.2'! 11.2 1.7T

31 17 50. 17 70e; *796 . 7 -12.o99 14. 4f7 11.S" 45.52
1 7 SC'.5 7.'' .5 . 8 -. 79! 14.6'3 113-. 49.156

14 . .. '. 61.': 7F.o- .6 1 .'5l -9. 7' 15.2' 6 12.1'? 614.44
15 .1 . 2 7%'t 7..1' .675 *719 -9.35' 1S.o^ 12.f:'. 77.f?'
1' "' .2'" 64. 1 7'.? .6'! .648 -8.922 16.'.' 13-I.5 91.'71
12 .r5c . 'I 6. C 7L. - .'3 .6F4 -6.153 16.311 13.?'7 112.a4
IS ,I _. . 2 60' f1 76.c .TC4 .61 -9.399 16.5A7 13 .70 115.05

I , 1277 *.7 6 .p
r  7(.'1 . 7 5 .7T -8.^93 16 .E73 13.6" 129.519

2 72~ 00, 4 Z6 .104 701469
* '' .3Z 7'. 7!.c4 *75l .1' 7. 17.5'6 14.12F 167.795,

2~ o 77 *Z7o 72.4 c 76S. 17 .7?.. .736 -6.Q39 I ?. ' ?7 !14 .7 C3 2C5.011
27 .11-! .. rz' 7'.'l 7S.16 .724 .736 -6.F93 1?.cJS3 14.758 217.270
25 IH7' .2 73." 7 5 . 1 C''! .7413 -6.669 18.207 14.806 230.651
'0 .1? I I I 74.3" 74 . C9 .7'.: .7463 -6.51 3 1 R. 4 1 14.97'7 2144.'242', .1449 I7 7S.16 741.1? .754 .764 -6.14R 16.615 15.3?7 ?76. Bft
31 .627 .1'' 7'.1! 7M.-9 .763 .7"j -5.939 1o.DC7 15.41 ?10.126
32 .179A .1'c 77., 74.-7 .775 .704 -5.612 19.3'4 15.779 342.10r
33 .1%7 .1'9 7o).-i 7.7 .7Q7 .797 -5.14 I.692 IS.906 377.757
34 .2214 .1.. 70.07 7'.7, .705 .5'3 -S.113 19.8F 3  16.11' 149,53
35 .22I .I' 8't-. 7'.14 ,P3 .017 -4.9r6 2E'.C 6 16.376 4 4.4 3 '
!5 .2 v .1"5 elI.r 7 . .'a E I .S 1 -4.P f- E 2 .201 16.46q a 77 .lID!
37 .257r .1% o',% 7'.-6 .823 .571 -4.423 2'.563 16.45? 511.6081
:9 .?'27 .2% S,.", 77.0:4 .8!! P4 -4.22' 2.79 16.729 4;43.'6

47 i35.3 .24t p 5 .C 7%.'. .5'?2 .FS2 -3.6-! 212' 17 .0o8' f? 67. -so
.1 '.3 *' 87 . F, 71 . .8 73 .8?S -3.10:- 2 1 .7 c6 17.6'6 '61 .'79

'.2 144,7 .31 9 :.Z 71.r .8F2 . F'. -2.r5r 22.316 17.722 L53.464
47 .149.c .3'47 8n. 17 71,. 7 .6c! .07 -2.664 2?.372 17.902 94 5 . 4 A

,4 . s'.'L .3a 9. r 71. .9C2 qrp -:! . 2.3'? 18.21" 11!6.79647 c- l .4 4 91 .13 7 1,. .916 .015 - 2. I ' 2 ?. 5 1 e.343 I 126. T S
4i .i7-E .? 97. 5 7%"! .925 .924 -1F. 2!.:Sb IF.5.35 1?2.'S
. .t's7 C 1 9 .' 7%.; .9" 14 .7fI- 32 .21b IA.9_2 132 .7
4i .75-L. .I5 94. 7 7'.'l .9i4 .934 -1.528 23.55.) 168719 1"3:.710
I3 .f!'.7 .5"2 95., 7".'! s. .951 -1.2," 23.776 19.'6? 15F7I.-e4

E1 .2%7 .b16 91.'! 7^,J *9sq .956 -1.13' 23.879 19.174 1678.786
E. .96' .653 98.'. 7r;19 .961 .956 -. 977 23.989 19.11s 177c. 4a9
53 .974P .60! 96.x- 71.11 .962 .167' -. 0141 214.075 19.Z5' 19b2.3F7
54 .Z? .717 96.0. 7C.11 .965 .960 -.966b ZS.1l 19:01C3 1 954:#fl98
55 1.7' .7'1 Q'.17 6Q.R') .97' .*?-2 -.749 a42 l04 6 fl4S S 6
54, 1. 117 .7' 9'.'; '..1 ,974 *075 -, 4 24.371 19.c4 3 2117.709
57 1 . . r .4511 9 '7 6).' .976 .976 -.5" . 3 '3% 19.561 2229.102
5B 1.b1" l .4l 90.7! 60.04 .9%: 0971 -. sr7 24.4!9 19.406 232C.12
59 1.2828 .as 0. ct, 60.'7 .9ei .975 -. 54 24.5!3 19.549 2412.21'
6.3 1 . ! - .9 9 9 q c 5' 63. 44 *3 . 9 p1 -. 420 24.519 19 .t5 " 2!'3. 345
ol I. 3' .93 91.". 69,' .997 .978 -. ?37 246629 19.b17 2595.1ll
61 1. 4't Qq 6 99. -; 60.,1 .9p7 .CA2 -.323 24.643 19,693 26S730'
61 1.4!47 1.7?:; 9s,5 . 19 ,rb .9p7 .9P5 -. !25 24.b41 19.7I 2778.42
S4 1._127 1.'€3 9t.27 61.12 .9&9 .906 -. 7 24.601 19.7'b 2070.'1005 1,. 1I. 1 .? '2 90.o a 6 .17 .9 C4 .793 -. 3 2 .2 4 |b! 1 9.ClO 3466.41?

:>6 2.17 1.402 '. 2 6*."'7 .997 cq97 -. m7' ?4.e
9
6 10.994 414.?71

67 2,.9f 1.71- 12'.4 61." 1.1 1 0906 0,16 24.903 19.97 ̂ 4663.437
69 2.756 i'% 1.. '. 69.2 4 99 .9Q9 -. 117 24.9:'20.175 5258.914

72 3.". 1 2. 3( ? 1:.34 60.1 3 .999 ::" .~ 13 24.9''4 20.2714 61152.9675
71 3.6q9x 2.5c I2%! 60.'2 1.1), Inr -.12 24.9C7 70.^444 7n48. 021
7? '...2! 2 .B% 10'1. 3 61. '1 .999 1 . (17 -. 4' 24 .977 ?C.2149 76446.709

Table 75.



zu' NOC. C. PO!7NT 19. GRID NO. 4

qCLP.7A'Y LAYF; PrOPr!rTIES STANUOAc'n
LIN AO SIIPLIVE0

INTED'POLOTION FUNCT70M F004
TO WALL WItLL TO Y*=3E

FPEE rTP[Aw VELnC'TY = 1 co?ii 10e23')
FREE S~rA' T OAF~aTUC' =

W!LL T~wPrPATUPr '
%~ALL 14LAT FLUY *7P-4

rP'rE ST~rA- PEJ3ITY = *C,74--4
r~[S :-t X;Ev!Tjf VISCOASTY = 031,1127

rt, ITY Cr FLuir P~T ImALL = *71 3 7
Kj.mtLr1: V7S' IITY Cr FLL'Tr AT WALL =

pALL/r "L STmrA'* DE'.*CTY P AT I qq'
L^:fT10' r7EVCLrS NI~kr~; fR IY = 3111R44~56

71nTVALUr ~rF VELC-1 Y n-iTI = ,4m--
1'-L'T VAL2'E CF TE"1PEP!T!.icr P)LT' =

CALCULATEr rD.LTi ole"1
flELT4 09,!1 INPUT=

C.ISPLgCruI2IsT ThICV'.ESS (DrLSTAPI = 917T61 .17361
P'2TrhTUU THTCKNrSS (THETA) = 13122 .' 31415

P4-'vr1SPTO TIHICKlwrSS= o37 *yp
EfTHA4LPY THJCK'4fSS = "rs .~f5i

SpI- FArTNr 1-- (OrLSTAP/T~rCTA) = 1.!2!'5

*qsHIPE FtCTO'" 32 (NEIrGY/PT[TL = .o?67? 1.Q2477
mrt.TLI . THWVSr. CCYW!L'S N!'4A'FQ 6719,23 675.*P

rjISCLA~r"M-1T THTCN'SS PrEY%r)LLt N114mE 0 = 891SO12
STI~. FPIC'T"I, COEFFICIFNY =

FPTCrInpI VrLICITY=
L A v or n-s' WALL CO)NSTAPT IV4 11
L '. OF THTC WALL C'tSTPNT (C) =

WA~ STP4TH = *7 1

LAU'E?3;: 9-: 1k.Tr~r'L - 22.ol#Q71 21.32'77
t):PLACLME'T T)I~rH.;S CrISTAK~T CEKI5,TTY = .16449 *E7

MC'4ENTV THjrv,7 S - C IJSIIAPJ DENISTYV *11?21 *1?247
S04ADE FACTCQ '2 - CrNSTAPT CE%!S!TY = 1*2441i 12166fl?

Z CENTERLINE

Table 76.



oU. 0JO, 0. POTNT 19. GRID NO. 4

OFCU: b PrOfILE rATA
Y YI U U-II[E i';:.: CZLTA FTlr f OF .F U A!, TFTA UT Au |y) 7(41 yeI2b4 _4 4 .!tQ~ V~'c .473 .342 -15.n?7 'I. 14 3 6.776 12.70v

41 -' .- .'" 6? .4i? .167 -'4.797 11.372 7.2"2 13.69alp,~ 47 ; 4.4 LI .4!3 .4~6 -13.764 11 .4 n6 P M56 7 . !Cq4 , 1-. * 7 4 .- 6.5 *474 *L7 -11.243 11.'b 8.667 19.172
* 11 .7 ~ 57 *4~ 459 -12.967 12.2"? 998 1.76 .1'' "*; 5£

*  
7".4: .515 ,49 :12:'16 2%954 9.5TR 25.2567 *76 *':I 51.r. 7..-1 ,5'7 . 1' -1 13.475 1.193 29.7!;

37 .'17' .:! 1 5'9 75.'? .547 .5 -i1.2" 13.7E5 1'f.291 33."?'9x ..?1 *2 55.5 79.x .557 .'76 -14. .S 1'.69 10.264 36.5'7' .7' : '4 ' 56. 70.0' .54 3  *5' 1D.9u4 1..154 11, 7. 3.42
71.-' ' A'" 7.'1 flu .5 -1V.'34 1" V'6 r A .16 42.&P?7I' *.. 6 5.3 71. 7 *57 *'4' -1C.62' 14.546 11.15f1 46.'S?

* *L. 6c r 7.' 753 .;94 - IC,. '"" 14.97D 11.78 3 S 3 . 132* b'7'L 77.'1 .IT7 *o9 -9.7': 1-.2-0 11.971 65."44
17 *. .''6 6.

e
3 7f.a? .437 *'F -9.141 15.7'3 12.3'S 71.'P13 .n'. * 64.r 3  76.14 .647 *'7 -6.077 16.2"3 12.306 12.7!"

6! .1' ' Sr.e. 75.-7 .6'? .E57 -B.C. 16.517 12.9 1i6.11'2' t.u594 .4 6 66.': 7'.0" *7bf .f7 -8.5'9 16.23 13!!'19 129.5?
2 .7' *.7 7' * !6 76 .672 -C.1 1 17.-49 !3 ?3' 142 .q92? .I,- .t - 40.5 7 7 .76F .f' -7.93' 1'.?.0 o  

753.o. 77 7 b.% 7'."1 .759 *799 -7127 o'.I5 1 5. 3167.'0!~7- * U. *% 7'7 7b7' .7'? .' -7.49C 17.611 !.PIS 178.1

2' .1212 . 9 77'f. 7'.7 .72 *7?5 -7.B16 - 1.9 9 17.399 229.6929 .17'!: ." ' 7'.'? 74.14 .7') .714 -7.55 10619 14.457 242
2i .1.3 .'7L 7' 3 7'.' .756 *77 -6.'6 4:.165.7? 16.497

'-9 "~1 74:12 74.141 TV)~ V7 -5.47S4 15.305 151.23 241.6
.1J .1" 79 7'.c; .744 .71 -6.4 -1921 175" ,56931 .?2s' .156 70.5 7. ,'79 .7 5 -6.'27 19.0-3 5,746 1 3r9.676

36 *5' .'' 8. 72.44 .8 7' .6"1 -5 .^,76 2% 14 3 155 474.29137 .23. *' !'. 721.'? .41 0-3 -4.7'.9 ?1.47: 15.92q 508.CF435 *2S? IP,3 82. O 71.12 F9 .16 -455 5 2^.15 16 1 .0 ,,.,3' .!3t .274 81.'?7 7.5 .E76 46 4 184 2C .70 a 16.3P9 574, 7
S 8. 71.4, .84S .64 -3.P78 21.2"? IE.736 672.66'41 .'.2 .26 97'1 71,'' , *964 -3.52 21.4 17 .lQS05Q

45 F.& .7T :? 2 .3 . 21 2 1.64 79.2 I T 7"69. 9

57 .4!!! .Cz" 87.4
r  

7-C.- .E72 O75 -3.21n 21.959 17.355 8687,8143 .69' .35 80."C 7'.S AF8 IFS? -2.92C 2?.3j 17. 5ft3 9 67I"' .2 .35 1 9'D7't 7' 4 .9") -2.555 2. 61 4 17.8S7 1'6 5 .42;4. *65? *304 91.7 7r,. .!9 0019 -2. 359? 285 15 .'38 116!.''.
46 .'5 .477 9?. % 6'.'3 .9 1 .07 -2.71 27.116 18.19! 127f.047 .71 1 .49 92.'C 6-.'' .97 .92! -1. 31 23.2re 1F5 37 !!E3.04'. 1 .76?? 040i 9,."q 6q. ' *9,13 .927 -1.S91 23.474 l9.31 145.19"V) .921' .5?6 9j..1" 69.43 .9!1- oq's -1:527 23.64! tE.596 1556.522
5 153! :.Sr 94.04 69.19 .947 .99 -1.5 23.649 19. f19 16s..: .9? .61 51 9 ,.'14 6q .?2 .9c" .914~ -1.252 23. S15 15.725 1'52.9452 .9774 .626 9s.'9 69.-8 .956 .9'9 -1.11! 24.g'' '511 .7
5! 1.7. .: 9 *65g 9 . 43 6a.5 .062 .95' -. as!; 24 .2 14 39481
54 289 1 .6Q2 96.6 6'.'? .964 '066 -. *f 425!8 19.169 146 f7i6
55 1o1'2' 1 .7'! 91.73 6P.'6 097- 94 -. 712 48.1 19.1V, !745:161

7? 6.c o O,4P 10 03 6 . .97, 'Q. 71 .7 ! 24 .44 3 19 .Z ' 3 2 I4 .'1

D7 .1 2'.! .7 2 97..7 66.AE .9 7r ."C l -. E7 24.547 19.2'7 ??4292, 5
54 !:ZF' .4') 95.11 60.'g qsz. 972 -. 14 24.6c;5 19 257 J441].-S59 1 .34,'u .e!9 90.113 bo.4t .979 .9'S -7!2' 24.6U3 19: !Z?8 ?39.f6Cb7 1.!121 e'2 go.-g 60.U9 *9e1 0'77 -.473 24.60o '9.377 2597.616

75 1*5D37 .08?5 9P .72 6?.43 .*9FS I.qc -. 7S? 24.7Q7 19.428 27310.$,

19- 2 273i . ....

521.9S .r 9.1 b.3 99 Q4 -. 169 4.5 19.514 2833.14C
63 1. 4-14 9Q1 90.^ 60 ?g 9F8 905 .3C92 4. Z'S: 19.541 20 31. RV)

b4 15q" 1:'5 9:;9 be.; .99 .P3 .26j 248D319.404 3n1c.191'65 2 llI'r CE 6.9 .9 .p .4 49519.''. '2871
661.7931 1 Z 0 6 6 ' 91 .e .2 .t 19 . 714 !777 .23c;

67 2 If3 Q.83 69.6 .96 gI .111 f.C119 19.661 3816.47S
69 2.2',31 . 13^ IS 6 .11 *99 gQ7 -." 2 C 25.. S: 19 .'74 44tl .71 s
b9 2630 1.6s 11.1 6'06 999-.r'15 25.1''. 19.542 49P4.05r,
71 3256 2. 7 -. 016 2S.106 19.R4 1 735'.'4t

7? 3.569? 2.2'? 1 .7C.? 67.03 1.r, 1: 1 .7.r - . '.)8 25 .1 6Z 19.867 6762.67
7!? 3.ia2' 2.4P% 16-.74 67 p" 1. :!59 11 .22! 2S. 1'S 19.447 73S1.014
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: l, 1 '0 1 0 PT 2110 GRID NO. 4
cCttY'1A0Y LqY!ER P-'Ot-',!IES ST %rAPn

LINr'AD S11PLAyrc
INTFOPOLATION F1INCTION FOM

Tr, WALL WALL TOc Y.:'5

F~cEr STIEAM V!Ler!TTY 7 17r,*2 6
iALL TFM -RT~lr -

WALL I'AT FLUX o'17054
FrE SyrAL rrE SYTV oC74CBrE STDFA" KIIIEvA'If, VIsc0 S1Ty o"11=,)r., ITY Or FL"Ifl) AT 0LL *77

KT-.dEMtTc" VT 0!jTY Cr FL''1' AT isIL.L ""7o.ALL/r~R'E ST;r ,u DE1'TTY O'ATION S =

IDUT VLLJT r.F VEL'"CITY DELT7A = 4V 77
! PUT VAL!-E C.F TrM?-4 qTtJ;? OLT4

CAL ULIT~r 0 3L T h50 ELTt r-~- T ND~U T 3 7DISP~LACrV71WT THC~S ([-LST4R, oilfMnkTrNTUM THTCV%'ES (TfU2A1 *1'' .3'

E'NTIALPV THICV04'rSe,=oS~1SHiAPE FACTO-A 1? (DFLSTAR/THET4) = 10.1999 1*76PSH A P F ICT OP ' 2 ( EN r PrL/Tc.r = 11 iR2IYMOD5.Tju THICvNESS rVN'Lir. %1;1c~r% = 7'D36@46 75l8o74aZITSPLAC&MgNT H- Vfi-rZ rEyV;nLbS N04trp 97F, *99 9Z79oS4SFiICT-C', CCYFFIOI'N r Tnm)
r;TTn VrLmtiT- 3v6

L A 6o0r THE WALL C('%ST4'" (k1
LAw Or THE WALL CCKSTfN' IC) snj

WAV'E ST ENrTN 013f 57
CLIU!ERS *'70LT9 l17-rLnL -4.2573:5 -441?rLtL~cEm; 9-9 1TrG-3'L 23.311970. 0160DISPLACEtl- NT T HICKY:Lc r CNT! -c:'sr'T [:ENSTTY 0 q.7 62t,, j V'V THI0I<-eS -CP5%TP\74 DE JSTrY.1!I.1'3

SH.t E FAcT07 '2 - [ST. ENSTTY = 1.2 17 I 261-Ir~

LOC T TONI -Y- 7foIs?

2 *6 INCHES
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JOE kL'' ?Ao[ 3!66P- FILrS 173-S9, PUNS 9.11-9.?2 0411"/79

QUA: 0. PONT 20. GRID NO. 4

PFLUCED OCLIS DATA
y Y/ U T I$-UF

4 IkCD[r VLLTA F/I' 
D
5 

f *
.F U/U' 7HrTA UTAU U1*6 1 (*) .

30 S2b ' %7 6 .1 .305 *! 7 -1.6 9.717 6.99? V. 44 ,

4 ' .3 7 "4I .4'6 2e l ,53 .€ ., :I >2 .11 13.94 q" 3 ,
1 .4 , 4 43 9"^.01 *473 it46 - 13.314 21.94; 8.38 19 .T

5 , -,r*7 4 9A0 S- r 7£ .4P7 .Ot -12.97 12.03 8.969 21.187

S "31 .s' 51.2 8^.7 .51 1 .'.'5 -12.3' 1.7 1?,1 9 5 24.77'

7 . I .~'9 5.T7 79.61 1: . - 9 7 3 13.29, 9.7e7 2P.545

7 *13 12 "'S..5 70.16 .539 r,: -11.647 13.b1 1 i.70 32.31,

9 . *C2 sc. It. 70.08 .!53 *3 -11. 22 13.971 IC .Ul6 35.'1

S-:Z! .- 47 70,t 79.*7 .,7 .7! -D . 3 14.7'? 1.5f 2.69

s1.741.7 76,u. &68 cc7 -. 62 1':"11 IV09' 77.09

17 4's. * ' 6'.0 73.'3 .?e5 ,7Z -9.211 16 .2 2  12.37' 92.,99'

1 , '3 6,8 7?,1 .5 ,1 -5.97. 16.214 4 2.74? 1r2.P79
13 -11( .~6~~ 7 E3~ . 6'.17 .;A -0.(~ 16.516, 11.0b6 149.0P4

14 , *1 I ,4l7 66,01 7773I .,0 . .". v 36 . 2 3 17 7 1 2.193

7'.,'. ,*? 05 6'. 7".: .,76 ,47 -2.151 122 17.346 142.'.?

IS .17 1 g;b: 7. .6,! *LC5 .0.12 17,34 1!,!75 134S0 .65
23 . 4 1 6 ' .. 6 . 073..? , 1*7 -9.62 17.6151 12.-V5 167.'?9

12. - 4 . 9-,.2 7f,*5 .7fV .4 1 -19211 16 :r2 1370' 77',91

IS 124 3 7 . ? .11 .645 .7!1 -7.972 27.821 12.747 11.'t7

2' .,''21 ,7 71. 6. ' b754 .7,33 -?.? P 5 8.D 1 14,3?5 716.'?'

28 1.11 7" 7.7 7C.27 .17 .67 4 -6.963 1622 14.4'.7 123.1
23 1 '6 t'2' 741;.2-? .7!1 .7'4 -6'S 17:4'5 1!.7S2 21 ,.73"

3- 4 .7tE 7'.Z. 74k. 1, .7 421 .7-7 -6.14 17.7'9 1 .7 1'"7 7 .'75

31 .1)4 .1'i ?-.I- 7'.0? .73'. .715 -7.45' 19.81 1?.70! 1010f,

.? I 30 .: ;A 76.79 73.9 *1 .772 -7.78 19q.3 1 '. 139 ?.,?

33 .1! 1 .,i7 1  
71,r7 73.,1 .776 .733 -. 6?7 19 . 1 15.34 7.'10

24 *2S .! 77'.-? 7o 2? 7! .734 7 -6.R'5 198.'8 141 7E241.'36

33 175 31 .1 3 7r.f7 71.4 7F.Q4 .762 -,.19. 27.C5! 19798 .039.43I35 5? .1031: 76.79 73.4 7 :71-? .37'2 :5.9S 19.345 15.3219 1!9.097

3 1,81 11 770: 73.'4 .776 ,188 -. 2.57 190'b 15.42 3730.@1

34 .2!i .X, 70 .9 1 7' 8O 1 .78 -4.6 1 '.6'.3 15.9'9 536.10143s .*31' .143 732.0 77.312 .72' .6rZ -S 196- 22.795 15.7^71 6372.4

3i, .27 : .'4 77 C7 .81 , sr9 -5.067 21.2s 1S6.6 679.34
?6

41 .4'b7 1. 1 La E 6.10 7 1 .r3 .8!9 FC9 -3 .7'7 1.716 16 .F 8 766 .4t1 '

2 .450' .17 t8',: 72.71 F73 A74 -. 198 22.535 17.111 P64.796

43 .512 .I E'' 7.13 1 96? .' -2.97n 22.2t3 17 374 96!.19'1

44 Is 1 7 3 44 i 0 . 7 7 .084. .8 -2.662 2 ? .50 4 1.7 ~.
4s L *141 .27S 9 -A 7 A 5 .9 " too3 -2. 42 4 22.819 17.564 11 ! e. 94 A

~6 . 47 91.13 73.1 .912 *07 -2.201, 23 *'f- 17.9'.8 1256.508

4 7q .,'11 2,5".3 97,03 6 
, '  

1,9'? 1,9?' -. 23.661 19.e3 749.18?

') .673' .574 94.' b. A1 *91k 7 4 -a ~504 23 7r9 IF.405 644.4

51 q.?', 5 ' 94,7' , 6,.0 9 94 -4 91 17 23.,81 1F.%1T 1 95.ss$
52 SY771 .51)? 95..' bQ.'6 .9%2 .9 s -1.221 24.2%2 1852 743.499

53 1 .12 9 .629 9c q- 69.&? V95b .9'! -.10! 24.1'V 8 1 p.66 191. 41

54 1.A2S -1 .66 9 . T4 6C,0 ."6 f1 .9s6 :.99f, 24.24S is.717 2M37.924

65112 .07 96. Rs 69.' .q 966 .Q'o APO3 21. !06 1 .'7&& 2135 .9!"

ss ~ ~ ~ ~ Tal 77.16' - l

i7 .2o .7?26 97.42, 6 ' .071 ."f ' -." -? 24.541 t a.71) 7 7'2.14 1

b s 1. 1 ~7;7 9-P v4 6 . .973 :94 2 -.6,91 24 .!'? i5.*? 2332."4t

I7 I. 34: .119 o'.0 o'1b .75 cs -. 622 241.441 8S.8A6 :.!8.'2B

01 1.447,1 .8'? 98.u1 6.' a .9P1 .9'2 -. 473 24 .7t' 9.!?S 2722 . 7'

62 1.4151 .914 9e7. 6? .0 .9 P3 .973 -. ' 4 J 10.14 7 437.78e

3 1.!4.75 .9'6 99. 7 6'.06 .90s 5 ' -. 75( 24 . 97b1.4 21.

64 1.S091 *97Z 90. 00 6q.93 9 p P r-.352 24.9. 19. 1 "6 3"1 E.A 9%

c, 6 1.7134 1.241 99.1- 60.". .74 93 .9P4 -. 2qF 26.965 19.217 3213.'71

b 7 .''. 4! 1.?'11 99.'? 68.67 :99 -: .907 -. 129 25.174 19.314 3?99.0!?

6S .33 1.4!1 99.07 bo.'6 .997 .9? -.oisl ?s.113 19.41Z? 4346.a99

01 2.600 1 0- to- .2 6s.' .999 .0Q4 -.016 2S.2?07 I9.4v 4073.646

7- 2.q474. 1." 12- ? 40.4" 1.~ 99S i V' 25.6 5956.6

71 3 A2! i! I. 9q2 107is 6. 2- 1. 1.! . 31 25.-S201 19.397 6147.f96

723.5692 2.1-2 2. , &C! 1C') 1. "1 112 2 5.2 68 19.6'6 6'33.A'97?

73 3 .88 .' d~ 2' T2'. I bP.!l .9 1.13" !11,2 r. 223 19.6' 7321.170

74 ~.92 2.5'3 10'.74 6' :1CZ 1. 4;3 -. '220251 196'79CS.qf^

75 % 5,3' Z.7'3 13%.f, 68a.'! . 96 9 .'2 2 -. 3 2 19 .625 69S.627
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JnE KLD74 TAPE 3166R- F TLrES 1 -5-159, pUsSS901 -;q? d74/11/79

Pull, N~ .i 21.. GRID NO. 4

BOUNtnAvy LAVr-; P"OPECTIES STONVAon
LINEArW SUJFLAYEt

70!TPFCLATTON FtINCTIO'M P00k

T0 WALL WILL TO Y,:lEK
F~r cTF t m' VFLI)CTTY 7 999710l 90779

WALL TrPrP'~ATUP = o
W.ALL HEAT FLL'y = *7

FPEE ST~rtM tDI4S!Tv =t1&

fr'F.SITY Or FLeI:r IT WALL = 0'71 Th
KIrvrEM4T!C V!S'CSITY C~ FL'.;!r" AT WALL:= ril,

k.ALL/rrEr ST:?EAv OLNSITY P A TI~

INPUT V&LUr F VrL"CITY DELTA = 9:1:
1IF;PUT VAL' I!r C E ETJF 1EL T A = ? :z

CALCULITErl t'ELTA = 1.6236"
DELTA cS.E TP40L' T :0611

D7SPLACr!r4? THICIWM"SS (DELSTAF) = ,1760o4 o17694
P.rfrNlq'U' TH!CK'4'SS ITHETA ) = * 13 #A 2 7 1!4

ENOYDSIA11 THIC'WrSS = a2456S *74 5 7
EP!TwALPY THiIC947SC .osl 0"~c

SH4 AE FACTCP 'i- (tN'!QC-Y/TNETA) = .Q29 6 4 IoQ27fe
MOMFNTU4 'T'ICMN7' rYNC-L'S N".M'F= E0 42 915 css

DIS~LAC SKI :I4T Ns ~EyNL~ - I~r 9PjS9E4 90169I43
S!vFoICTTCk' CCEFFICIrtT = nr34

Ft?!CTI--.- VELICITY 3
LAW OF THr WALL CC~.STV4T (F) = :lj
L t d or T H 6ALL Crk'JfjT (r s=if5

WAV7 S7;ECVfT = .1 20

CLAJSED§ ' I-'TF§!:L = 2 2o4963c 21.'14r?
DISPLACEY7-T THIrK'E ZS - Ce"STAt-T LIE1,1STTY = 16'65*179

MOv'ENTUO T1HIrP'r'.3 - CnNSTAk.T DENS'TV = 113 26 013cc.4
SH4ADE rACTor 12 - CrnNSTANT DENSITY = 123041 i71s

LnCA8T1 -y- 70e!'

Z -6 INCHES
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P u .* 8. POT'. 21. GRID NO. 4

QrL)U:rD FrCrILE PAT&

y Y/ U y U-Us
N (N3C LI FT/ :C r.F U/U' TWIC'A 17AU UR.) I*1 4 y f)
I . *, , , .. 1 30.07 P'- .301 .3iE -IS.3C', 9.S815 7.22E 22. 3n4

71 .- s 4 '. I F~ ; 8 .49 .'P9 -14.424 V ~. 0 7 7 .6 f, 1'.*is
4 *L-F .:.'E 4 l.' 3.'6 .47C .411 -13.291 11.27 8.117 16.? c

5 * f 1,* 7 40.71 81.'3 .Fo .. r? -12.8 6 12.2'5 8.91? ?, 
o

6 * " S1.? 81.13 21, .479 -12.._7 3C64 9.4? 2 .423
7 *Iur 5,5 .?' *''2 .' -1'. C' 13.116 9"7 3 25.6F9
12 ,71'. . 5.1 70.01 .531 . 'b -I1. 7' 12.31 9 .9IF9 27.S66
9 .11'1 .- I ' U.*" 70.'1 .5'. .5' -118..? 13.o7 I'1*.77 15.C23
13 . .13 * 5.' 7.' .7.! .70? -11.26' 13.Er7 1?.491 ?5.91

!1 * 6 I 5','- 7'. P . ,50 -7.97 17.194 10.7? 19.28.8
4 , 5" .7 -.' 7 .' .71 . 48 -I".77E 14.3 3 10. 81 42.79,

!3 .L?3' 3- 570.' 70.4s .574 .5F -2 .. .1 .1 qI .1- 4.Q27
14 .l5'c .'1 , * 7I -75 ..5 n -. r 7, ? .1 .2'9 683.36

27 j17 .7 57. v 7q. 6 .591 . -.0.2C? 14.79 '2 1 .37
1 6 ? ;F l s. 7p,. .5' .- '2 -1r.24- 4 *1 11.20' 6. 7c
17 1 .19 7q,'' 7F.'5 .76 .t E -1!).716 V 1 5 11.4 S9. 137
3 37 . ?!7 5 ' 7.8' .61 .6 10 -9.'?'. 15.39712.1'' 78,.70

13 ,"1 .16 81.3 7L 7 12 oB] -16 23 7D.97 S nogl

z .4.E .3-7 6' '- 7.t .6 1 .' 9 .77S 1 5.6U3 1?.3RI 04.^91
S _S 16 f:i 6 ". 1 76., ,83 .60( - 1 97A 6.143 12.6'! 97.81

1 ,5 .13S 77'."6 ..U3 .t'8 -8.719 16.4"2 172.901 9S.5P6
2 : *''. r3.f 51.L 751.17 .6fb .' -8.19C 16.75 12.b6 121.964
2' . 1 Z 67.64 7(.!' .66 .(74 -9.129 16.902 13.297 15.53

* 76 .7 6 . 3 7'.1 .62 *66T -7.989 V7.112 I.41e 146."7n

:6 .31 ..DrL 69." 7!~.46 *7'J. ."4. -7 52? 17.503 13.89! 173o"2!

Z.? .:-7!2 f'j, 97.,J 7s."5 .7e6 .7r3 -737 7.734 875 !eS58

2P .5147 .3:'% 7 1.C' 7S11 .713 .739 -7.231 17.9"o 1 4.107 197?31
' .11 it . if9 7-,. ! 7S.?! *7?2 .'114 -6.C79 13.13 14 .!02 21C.'"37

3c .1176 .3
1  

7'."' 74.t! .724. .771 -6.4;27 13.194 14.413 ?21.637
31 .1246" .17 7'.'' 7".10 .723 .719 -6.P25 10.2q6 14.172 23..27
3? .1317 .1 I 7'.r 74 .C7 .7!c *75 -6.6?1 P.5 7 14017 24 8. .0
33 .14F7 Cm.? 97..' 70.81 .7S2 .7145 -6.233 118,5" 14.7n9 280.236
34 .16' .12 9.5 74,.'! .7'9 .7 S -6.4? 9.107 19.M95 373o797
35 .1 27 .113 7".Po1 74.-' .77 0Ci -5 . f91 10.4,9 15'79 346.182
36 .Zli6 24 77.P-, 7' .791 .772 -5.512 1 19. 26 s 179.goa

3? . 25' 7 7 I~ 8-.4 77. 1 ; P7 f'A8 -4.P47 2?.2'. .90-c 447 ?.7
7?n .2717 .167 81. ' 73.6E .63 E -1 81' -4.638 2r.403 19.79 59.91
'.1 . 2s 66 .1'7 a81.0a1 72.0 .2 e *- ' .19 -0.S16 21 . 6'4 1 F,. 162 5.3.'34
4.2 . ?1 5 '0 b 87.(4 7?.1= e8?9 .824 -4.o30"P 2'.814. 16.2c? S77.030
'.7 . 3'? 2 ! 816..!? 7:. .81.4 . 6 r -3.Q21 21 .21J3 16:83 2 675.16?

45 .41. ; O t3 3".1; 7%! 5'I'7 .F 74 -3.161 2 1 . ')F 17.238 16 9. '9 9
4. 1 .536 15 8S. '4 79 1.'I .8 F- ,05 -2.7 '22.2-1 17.511 967.77
'0 .5b6 .317 be.3 7? 1.17 .65 ' -2.534 2 7o4 17 7ENSIT 5e 7.855

,2 67 .7 9.. 7'.0! S-7 :9S5 -2.332 22.7P9 1".865 11f3 .73!Y
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